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NOTICE. 


FF 


AT length this country is regularly supplied with 
foreign Journals; so that it is in the power of the 
Editor of the Annals of Philosophy to lay before the 
British Public the scientific improvements as they are 
made in the different countries of Europe. Already 
several important papers from the foreign Journals have 
made their appearance in the Annals of Philosophy. 
The great quantity of original matter, indeed, with 
which the pages of the Annals are filled, preclude the 
possibility of going beyond a certain length in such 
selections; but the Editor flatters himself that he has 
fallen upon a way which will enable him to make his 
British readers acquainted with what has been done on 
the Continent, in science, during the last eight years, 
without taking up any extraordinary portion of the 
Annals in the detail. This attempt will be seen at the 
commencement of. the next volume. 

It is a very singular fact, which we do not pretend 
to explain, though the French booksellers in London 
probably can, that the supply of Paris Journals is more 
irregular and dilatory than of any other, though the 
distance of that capital from our own is so small. It 
would be a very desirable thing for the Editors of 
scientific Journals, and for the Public in general, if 
this defect, the result of inattention in some quarter 
or other, were remedied. 


November, 1814. 
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ArticLe I. 


Remarks on the Biographical Account of M. Lagrange ly M. 
Delambre, with some Additions. By L. B. M. D. G.* 


"TOWARDS the commencement of the account of M. Lagrange, 
Halley is named as the author of a paper written on purpose to 
demonstrate the superiority of the modern analysis, and which 
induced Lagrange to abandon the exclusive study of ancient 
geometry. But, admitting the fact, is it likely that the paper in 
question was really written by Halley. Not having it in my power 
to consult the Philosophical ‘Transactions, I cannot venture to con- 
tradict the statement. Yet 1 have my doubts respecting its truth ; 
because Halley devoted a considerable part of his life in restoring 
the works of Apollonius, one of the most famous of the ancient 
mathematicians ; because in his numerous writings he constantly 
panegyrized them, and exhorted geometricians to study them ; and 
because he entertained the same prejudice with his friend Sir Isaac 
Newton in favour of pure geometry, and contributed very much to 


* Translated from the Moniteur of Feb, 26, 1814, Some of the additional 
facts which (his paper contains are too valuable to be withheld from the British 
public.—T. 

+ The anecdote respecting Halley was related by M. Lagrange at a meeting of 
the Board of Longitude. The memoir in question is that in which Dr, Halley 
gives the resolution of the problem of finding the foci of optic glasses, Halley 
was an admirer of ancient geometry, but did not dispute the superiority of modern 
analysis. Thus with respect to logarithms he deduced from the binomial theorem, 
and the calculus of fluxions, expressions much preferable to the laborious methods 
of the first inventors, —Nole by the Editor of the Moniteur. 

Ihave had the curiosity to look at Dr, Halley’s memoir. Tt isin Phil. Trans, 
vol, xvii, p. 960; and entitled, * An Instance of the Excellence of Moderao 
Algebra, in the resolution of the problem of finding the foci of optic glasses 
apiversally.” It begins with the papegyric in question. —-T. 
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induce Newton to give that synthetic form to the Principia which 
they possess ; and because, if we except a small number of points 
respecting algebraic calculus, and the theory of equations, he has 
treated in his writings of none of the points which constitute 
modern analysis. 

It is stated likewise that Lagrange was Professor of the Artillery 
Academy at the age of sixteen.* But if rigid accuracy be required, 
this statement seems to me doubtful ; for Lagrange has often told 
me that he did not begin the study of mathematics till 1753, when 
he was seventeen years of age ; and he told me (only once indeed) 
that he was named Professor at the age of nineteen. 

As it may be an object of curiosity to know his first labours, I 
shall state them according to his own information. He studied first 
arithmetic, the elements of Euclid, and the algebra of Clairaut : 
then in less than two years he read the following books, in the order 
in which I name them: the Analytical Institutions of Mademoiselle 
Agnesi, the Introduction of Euler, the Lectures of John Bernoulli, 
the Mechanics of Euler, the two first books of the Principia of 
Newton, the Dynamics of D’Alembert, the Integral Calculus of 
Bougainville, and the Differential Calculus and Methodus Inve- 
niendi of Euler. It is well known that it was this last work which 
led him to the discovery of the calculus of variations. 

While speaking of the origin of this brilliant discovery, such as 
Lagrange himself related it two days before his death, the author 
has inadvertently allowed an error of some importance to escape 
him, which renders the details of this subject very obscure.t The 
discovery of the method of variations is confounded with one of its 
finest applications, the general theorem of mechanics, to which the 
name of the principle of the least action has been given. To 
render this evident it will be necessary to quote the following 
passage from the biographical account of Lagrange. 

The first attempts to determine the maximum and minimum in alb 
indefinite integral formulas were made upon the occasion of the curve 
of swiftest descent, and the isoperimetres of Bernoulli. Enler haa 
brought them to a general method, in an original work in which the 
profoundest knowledge of the calculus is conspicuous. But however 
ingenious his method was, it had not all the simplicity which one 


* The statement, sixteen years, was made in consequence of the last conversa~ 
tion of Lagrange with M. Chaptal. The Journal de Empire, of the 28th April,. 
1813, gave the same age, M. Virey in his notice, printed about the same time, 
said fifteen years; but M. Cossali, in his Eloge printed in Italy, says nineteen 
years ; thatis to say, in 1755. By that time Lagrange had communicated impor. 
tant discoveries to Euler; and to be Professor of the Elements of Mathematics at 
sixteen, he had no occasion for any of those analytical works which he began to 
read at the age of seventecn.—Note by the Editor of the Moniteur. 

+ What rendered these details obscure was the necessity of abridging them for 
the public reading of the article, in consequence of which at least a third of the 
whole was omitted. At first the method of variations, and the principle of least 
action, were named separately ; and in a note the two Latin passages given in the 
text were cited, one relative to P d p, the other to the metaphysical principle.—- 
Note by te Editor of the Moniteur. 


of 
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would wish to see ina work of pure analysis. The author admitted 
this himself. He allowed the necessity of a demonstration inde- 
pendent of geometry. “ He appeared to doubt the resources of 
analysis, and terminated his work by saying, If my principle be not 
sufficiently demonstrated, yet as it is conformable to truth, I have no 
doubt that by means of a rigid metaphysical explanation it may be 


- put in the clearest light, and I leave that task to the metaphysicians. 


_ © This appeal, to which the metaphysicians paid no attention, was 
listened to by Lagrange, and excited his emulation.” Ina short time 
the young man found the solution of which Euler had despaired. He 


found it by analysis. “ And in giving an account of the way in 


which he had been led to that discovery, he said expressly, and as it 
were in answer to Euler’s doubt, ihat he regarded it not as a meta- 
physical principle, but as a necessary result of the laws of mecha- 
nics, as a simple corollary from a more general law which he 
afterwards made the foundation of his Mechanique Analytique.”— 
(See that work, p. 189 of the first edition.)* 

Let us now give some exact details. 

Euler, in his famous work on isoperimetres (Methodus Inve- 
niendi, &c.) expressed a wish that a purely analytical solution of 
the general question could be found. He expresses himself as follows 
in the 56th page of that work; “ Desideratur itaque methodus a 
resolutione geometrica et lineari libera, qua pateat in tali investiga- 
tione maximi minimive, loco Pdp scribi debere — pdP.” This 
was the appeal to which Lagrange listened, and which he answered 
by the discovery of the method of variations. He has said nothing 
respecting the ideas which led to the discovery. It was not pub- 
lished till 1762, though he had communicated it to Euler by letter 
as early as 1755. (See the Melanges de Turin, t. iv. p. 163.) 

On the other hand, at the end of his work on isoperimetres, 
Euler had introduced two appendixes ; one on elastic curves, the 
other on the motion of projectiles. In this last he demonstrated 
that “ in the trajectories described by central forces the integral of 
the velocity multiplied by the element of the curve is always either 
a maximum or a minimum.” But he only perceived this property 
in the motion of isolated bodies, and made vain attempts to extend 
it to the motion of those which act upon each other in any manner 
whatever. All he could do was to satisfy himself, by a metaphysical 
argument, that it ought to apply in these cases also; and he termi- 
nated his dissertation in the following manner: ‘ Cujus ratiocinii 
vis, etiamsi nondum satis perspiciatur, tamen quia cum veritate 
congruit, non dubito quin, ope principiorum sanioris metaphysice, 
ad ve evideptiam evehi queat; quod negotium aliis, qui 
metaphysicam profitentur, relinquo.” 

Lagrange, being in possession of the method of variations, did 

\ 

* In transcribing these paragraphs the passages that will not apply to the 

pens of variations have been marked with inverted commas. 


A2 


+ _ Remarks on M. Delambre’s [Juny, 


not fail to apply it to this question; and when he informed Euler 
in 1756 that he had succeeded in extending his fine theorem to any 
system whatever of bodies, he made him acquainted with the 
method of using it to resolve all the problems in dynamics. (See 
the Melanges de Turin, t. iv. p. 166.) We see likewise, by his 
prize essay on the Libration of the Moon, that in 1764 he had 
already perceived that this pretended principle of least action was 
only a consequence of the principle of virtual velocities. But it 
was only in his Mechanique Analytique that he demonstrated this 
consequence ; and it is there only that he says, without giving any 
account of the way by which he was led to the discovery, that he 
regards the principle of the least action, not as a metaphysical 
principle, but as a simple and general result of the laws of mecha- 
nics. (P. 189.) 

I shall point out still two slight inaccuracies in the biographical 
account of Lagrange. 

It is said that the concert of praises of which Lagrange was the 
object was interrupted only one single time. It would have been 
better to have said, by one single man; for Fontaine attacked 
Lagrange in the Memoirs of the Academy two different times: in 
1767, on the method of variations ; and in 1768, on the solution 
of the problem of tautochrones. Lagrange made two separate 
answers. He answered the first attack in the fourth volume of the 
Melanges de Turin, and the second in the Berlin Memoirs for 
1770. 

It is stated likewise that the lectures of Lagrange at the Poly- 
technic School, published under the well-known title of a Theory 
of Functions, are the developement of the ideas contained in two 
memoirs published in 1772. But he only wrote one memoir on 
that subject. It is to be found in the Berlin Memoirs for 1772. It 
may be proper on this occasion to mention, that Arbogast, in a 
paper sent to the Paris Academy in 1789, anticipated Lagrange in 
the application of geometry to the principal idea of this paper of 
1772. 

After these observations, for the most part of little importance, 
we will proceed to the supplement which we promised, and state 
faithfully what a long intimacy enabled us to collect from the con- 
versation of this great mathematician. 

A striking expression of his is noticed in the biographical aceount. 
‘© Had I been possessed of a fortune,’ says Lagrange, ‘in all 
probability I should not have devoted myself to mathematics.” He 
must have regarded such an obstacle as a real advantage; for I 
remember one day when a young man was presented to him, who 
devoted himself to mathematics with peculiar ardour, his first 
question was, ‘ Are you possessed of a fortune?” and when the 
answer was not a denial, ‘‘ So much the worse,” replied Lagrange, 
“the want of fortune, and of the consequence which it gives in 
the world, is a constant stimulus for which nothing can be substi- 
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tuted, and without which the necessary attention is not paid to such 
severe labours as the mathematics require.” The event justified the 
truth of this prognostic. 
He was alarmed for those who aspired at eminence in the sciencé 
of analysis, on account of the immense progress which it had made 
since the period of his first studies. He said on one occasion, with 
that naiveté which rendered him no less interesting than his genius, 
pointing to a pile of modern books lying on his table, “ I pity the 
young mathematicians who have so many thorns to wade through. 
If 1 werd to begin again, | would not study. ‘These large quartos 
frighten me too much.”” He added soon after, “ It is needless to 
accumulate books; true lovers of mathematics will always read 
Euler, because in his writings every thing is clear, distinct, and 
correct; because they swarm with excellent examples; and because 
it is always necessary to have recourse to the fountain head.” — + 
Whenever any body spoke before him of a new edition of a 
mathematical book, he expressed a wish that the original treatises 
on the infinitesimal calculus were printed in one volume; namely, 
the method of Fermat for the maxima and minima; the memoir 
of Leibnitz which contains the explanation of the differential cal- 
culus (Leipsic Acts for 1684); ! Hopital’s treatise on infinitely small 
quantities ; and John Bernoulli’s lectures on the integral calculus. 
He held these lectures in very great estimation ; and said that he 
was particularly indebted to the study of them, especially because 
when a youth they were only lent to him, and on that account he 
was obliged to make himself quite master of them. This collection 
of the works of the first inventors in all their purity pleased his 
imagination. , 
- He wished likewise to see a collection formed of some memoirs 
of a later date, such as those of Euler on the movements of rota- 
tion (Mem. Berlin, 1758), that of d’Alembert on some methods of 
the integral calculus (Mem. Berlin, 1748), &c. He admired, 
particularly in the last mentioned memoir, the ingenious artifice of 
the author to avoid the difficulty which occurs in the case of equal 
roots in linear equations ; and often remarked, with some bitterness, 
that the world seemed to be gradually forgetting how much mathe- 
matics owed to the genius of this great geometer. ‘ From my 
earliest studies,” said he, “I had imbibed the greatest admiration 
for d’Alembert, and I have always preserved it, because it was he 
who in the last age made the greatest number of brilliant discove- 
ries. I acknowledge, however, that Euler will always be studied 
in preference by the greater number of persons, and with reason, 
because he is a better writer. ‘Chese are my two great men,” added 
he, ‘* the two whom | esteem most after Newton ; but every person 
cannot be so fortunate as Newton was.” Accordingly during the 
French revolution when he burnt almost all his papers and letters, 
those of d’Alembert and Kuler alone escaped this necessary pro- 
scription. 
1 think after this 1 may be permitted to doubt whether Lagrang¢ 
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would have entirely approved of the expression of the author of his 
life, who describes Euler as holding the sceptre of geometry at the 
time when Lagrange began his mathematical career. I shall quote 
likewise some paragraphs from Luler’s letters, to show that he was 
not disposed to arrogate to himself so much superiority over his 
rival. ‘They were written from Berlin to a French philosopher, in 
1752, and the succeeding years. 

«© M. d’Alembert has a wonderful fertility of invention, as is 
obvious from every thing that he does. His most important work 
is his essay on the precession and the nutation ; and that question 
is one of the most difficult that can be discussed.” 

“1 feel disgusted with labouring at the theory of the moon, 
especially since M. d’Alembert has said that he has a particular way 
of treating the approximations, and of neglecting very little. I 
wish | knew the smallest portion of his method. I would undertake 
the labour of discovering the whole.” 

“* Jam much obliged to you for the information you have given 
me respecting the work of d’Alembert on the moon, for the publi- 
cation of which I wait with the greatest impatience. ‘The more I 
have examined the difficulties of this subject, the more I am con- 
vinced that nobody is able to overcome them but M. d’Alembert, 
whose penetration fills me with as much admiration as esteem.” * 

Let us remember that these opinions were given, by so great a 
man, of him who first gave a general method of reducing all ques- 
tions about motion to questions about equilibrium ; who discovered 
the principles of the motion of rotation of solid bodies, and 
rigorous equations respecting the motion of fluids ; intreduced into 
mechanical philosophy the calculus of partial differences ; resolved 
with the necessary rigour the problems of vibrating cords, of the 
precession of the equinoxes and the nutation; and treated generally 
the figure of the planets—of him who invented the method of 
integrating simultaneous equations, and various other contrivances 
in the integral calculus no less useful than ingenious—of him whose 
solution of the problem of three bodies is preferred by the illus- 
trious author of the Mecanique Celeste, and who threw a philoso- 
phical eye on all the bases of pure and mixed mathematics. If we 
recall all these true titles of glory, we may satisfy ourselves with 
laughing at the English journalist} who speaks of d’Alembert as‘a 
plagiary ; but for the honour of the nation, we must regret that 
Frenchmen, speaking of his famous principle of dynamics, have 


* These fragments make us acquainted with the opinion which Kuler entertained 
of d’Alembert as a mathematician, The following shows us what he thought of 
him as a man :—‘‘ I had the honour of seeing here M. d’Alembert, who showed me 
so much friendship that Lam filled with gratitude, and should be highly delighted 
were he to accept the place of President of our Academy, It would be the only 
method of doing us honour here. I flatter myself that he will be at last induced 
to yield to our solicitations. At present my eldest son is very well established ; 
by the recommendation of M. d’Alembert, the King has given him a pension of 
six hundred crowns,” &c, Written in 1763,—Note by the Editor of the Moniteur, 
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employed the expression “ principle ascriled to d’Alembert,” as if 
it did not belong to him with more justice than that of virtual 
velocities belong to Lagrange himself; as if the solution of the 
problem of the centres of oscillation by James Bernoulli, in which 
we find an analogous idea employed, had contained that principle 
so clearly that we ought to ascribe the discovery of it to him! Yet 
that solution was for forty years in the hands of others, of Ber- 
noulli, Taylor, Cotes, Maclaurin, Fontaine, Clairaut, and Euler 
himself, who were continually proposing particular questions in 
dynamics, without ever thinking of this famous principle; and 
when once d’Alembert published it, all these mutual attempts 
ceased for ever. 

Let us return to Lagrange, from whom this long digression has 
perhaps drawn us too far. 

In speaking of the good fortune of Newton, who had found a 
system of the world to explain (a good fortune, he observed, with 
‘a serious and almost melancholy tone, which we do not meet with 
every day), he took a pleasure likewise in pointing out what he 
called the good fortune of one of his associates, whose inventive 
and original genius had greatly struck him.* I shall venture like- 
wise to state an observation of his on a similar subject, which gives 
a faithful picture of his manner of expressing himself when he was 
strongly penetrated with his subject: “ See,” said he, one day, 
“ that confounded * * * ** with his application of analysis to the 
generation of surfaces; he will be immortal, he will be im- 
mortal !”’ + 

His candour was equal to his penetration; and the continual 
contrast of these two qualities gave to his company a high degree of 
interest. As his ideas were always perfectly precise, he always 
wished that the expression of them should be a faithful picture of 
his conceptions. Hence when he had begun a pbrase which he 
despaired of finishing clearly, those original interruptions, usually 
followed by his favourite word, I do not know, I do not know, with- 
out attempting to finish the sentence, he left it abruptly. Often 
also his unlooked for silence was occasioned by a new idea Which 
came across him, and which rapidly absorbed his faculties of 
thinking. Who has not seen him interrupt, all of a sudden, the 
lecture which he was giving at the Polytechnic School, appear 
sometimes embarrassed like a beginner, quit the table, and sit down 
opposite to the audience, while masters and scholars, confounded 
on the benches, waited in a respectful silence till he brought back 
his thoughts from the spaces through which he had allowed them to 
wander! 

Real abilities always obtained his suffrage; I had almost said 
his homage, such was his modesty. He always spoke of his pre- 
decessors in the career of mathematics, and of those who had 


» I presume the person here alluded to is Lavoisier, —T. 
* Lconceive the person alluded to by Lagrange is Monge —T. 
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gained a deserved reputation in our own time, with the highest 
esteem and regard. Condorcet alone was held ia no estimation by 
him. - He said that this academician “ had done nothing tolerable 
except his first work ; that his other productions were indifferent or 
‘bad; that he had not during his whole life integrated a new 
equation ; that he would have destroyed analysis if he had been let 
alone ; and that in his hands it became a complete barbarism.”’ 

He reproached him, as well as Fontaine, for having sought for 
direct methods of integration, and appeared convinced that it was 
a downright absurdity to expect to discover such. He blamed 
d’Alembert likewise for having too carelessly discarded the question 
of living forces, by affirming that it was merely a question about 
words, and proposed to elucidate more completely that famous 
discussion. 

When he spoke of the system of the world, one of his favourite 
temarks was the disparity between some of the constant quantities 
representing the orbits, and other elements. “ Nature,’ said he, 
“seems to have disposed these orbits on purpose to enable mathe- 
maticians to calculate them, Thus the eccentricity of the planets 
is very small, and that of the comets enormous. Without this 
disparity, so favourable for approximations, and unless the constants 
were of a moderate greatness, farewell to mathematicians; it would 
be impossible to do any thing.” 

On some occasions he showed uneasiness at the imperfection 
of the methods of approximation employed in physical astronomy, 
and seemed to fear that they would become a kind of mine from 
which any one might draw whatever he thought proper. But these 
doubts were stated in a low voice, and always accompanied with his 
favourite ‘I do not know.” ; ; 

He regretted not having returned more frequently upon some 
" parts of his works which exhibited errors to correct, or omissions to 
supply. ‘‘ I did not do it,” he said, * because it was the practice 

of d'Alembert, and subjected him to ridicule. 1 allowed myself, 
in Consequence, to be deprived of a great many Important disco- 
veries, which followed from my memoirs.” 

Of all his works, that which he himself seemed to value most 
‘highly was his paper on the integral calculus of irrational functions, 
published in the Turin Memoirs for 1784. But-he was not in the 
habit of speaking of his own works; and his modesty prevented 
him from recommending the study of them. 

"In consequence of his great reputation, he was often consulted 
by those who wished to study mathematics, and who were of 
opinion that he could easily point out to them the best method of 
regulating their studies. But he disliked giving advices of that 
nature. He had himself studied without any assistance from others, 
an’ hence he thought that other men were endowed with the same 
capacity and industry as himself, His usual answer was, that in geo. 
metry no master is necessary, and that nothing is well learned but 
what ‘man learns by himself. When his opinion was still per- 
sisted in, “ Study Euler,” he would say, “and make a point of 
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resolving the problems which you will meet with in him ; for when 
you merely read the solutions of another, you will neither perceive 
the reasons which induced him to turn to this side or that, nor the 
difficulties which he met with in his passage.” 

One day, while speaking to me of his dislike to give directions 
about one mode of study rather than another, be ascribed it) to his 
never having had a master nor,companion in bis labours ; in conse- 
quence of which he never had an opportunity of investigating that 
subject: “ Not,” said he, “ that I could not speak of it as well as 
another; for I reflected at an early age upon the best method of. 
proceeding in the study of analysis, and | laid down a certain 
number of principles, which 1 have always faithfully followed, and 
which I will mention to you. 

** T never studied more than one book at a time; but if it wasa 
good book I read it to the end. 

“* [ did not perplex myself with the difficulties, but left them to 
return to twenty times in succession if necessary. If after all these 
efforts 1 could not make them out, I examined how another mathe- 
matician treated the same point. 

** [ never quitted the book 1 had chosen without understanding 
it thoroughly, and I passed by every thing with which | was well 
acquainted when | met with it again. 

“I considered reading large treatises of pure analysis as quite 
useless. ‘l'oo great a variety of methods pass at once before the eyes. 
It is in the works in which they are applied to use that we ought to 
study these methods. We can estimate their utility, and we learn 
the method of using them. In my opinion we ought to devote our 
time and our labour chiefly to the applications. In general we 
should satisfy ourselves with consulting the great works on the 
calculus, unless we find in them methods either new or curious on 
account of their analytical uses. 

“ During my reading I reflected chiefly on what could have led 
my author to such or such a transformation or substitution, and on 
the advantage which resulted from it. After this | examined 
whether some other would not have answered better, that 1 might 
become expert in this great means of analysis. . 

“ J always read with the pen in. my hand, developing all the 
calculations, and exercising myself on all the questions that I 
found ; and I considered it as an excellent practice to make an 
analysis of the methods, and even an extract of the results, when 
the work was important, or highly esteeméd, 

“ From the very beginning of my career I endeavoured to make 
myself master of certain subjects, that I might have an opportunity 
of inventing improvements ; and I always, as far as possible, made 
theories to myself of the essential points, in order to fix them more 
completely in my mind, to render them my own, and to accustom 
myself to composition ? 

** | took care to recur frequently to mathematical considerations, 
which 1 considered as very proper to give force and correctness to 
the judgment. 
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“ Finally, I always took care every day to assign myself a task 
for the next. The mind is indolent. We must get the better of 
this natural inactivity, and keep our industry in full vigour, in order 
to be able to exert all our powers when occasion requires them. 
Nothing but exercise can accomplish this. It is likewise an excellent 
practice to accustom oneself as much as possible to do the same 
things at the same hours, reserving the most difficult for the 
morning. I learned that custom from the King of Prussia, and I 
have found that this regularity gradually renders labour more easy 
and more agreeable.” * 

As to his fourth principle, I may state that when he was scarcely 

aequainted with the first rudiments of the differential and integral 
ealeulus, he undertook the perusal of Euler’s Mechanics, in which 
he not only learned dynamics, but likewise the integral calculus, 
properly so called; and he assured me that this labour had greatly 
improved his mathematical skill. The fine problems with which 
that book is filled greatly facilitated the perusal of Newton’s Prin- 
cipia, the study of which he combined with that excellent work. 
« Read it therefore with care,” he would say, ‘as well as the 
beautiful theory of the motion of solid bodies, which follows it.” 
Then yielding to his admiration of Euler, he placed him at the head 
ef all who have written upon mathematics for clearness, method, 
and for the beautiful examples which reeur without end. He 
finished by repeating, *‘ If you wish to be a mathematician, you 
must study Euler.” Every other person would have said, Euten 
and LaGRANGE.t+ 


* I can assure the reader that all these statements were communicated to me by 
M. Lagrange ene evening, the first part of which he had employed in assuring me 
again that he did not like to talk about the method of studying the mathematics. 
He had sometimes the custom of making such professions, and then gradually 
entering upon the subject that he diselaimed, provided his hearers touk great care 
nat to appear themselves to be sensible of his procedure, but allowed him to be 
earried away by the momentary impulse whieh directed him. During an intimacy 
ef fifteen years, during which I was very frequently in his company, such a con- 
versation took place only once. I listened to him with more than usual avidity, 
end I took care, when I returned home, to write down a faithful abstract of the 
whole conversation. 

+ Mathematicians, and, above all, those who are endeavouring to become 
mathematicians, must be anxious for the publication of a collection of the most 
important dissertations of Lagrange. Wis principal treatises on analysis, mecha* 
nics, and the system of the wortd, are scattered through various academical col- 
Jections, which it is difficust, and sometimes impossible, to procure. Besides, it 
is very inconvenient to have to turn over thirty or forty volumes for what might 
easily be united in three or four, The author of this notice can assure his readers 
that in such a space might be united abont thirty-five of the most rare and most im- 
pertant papers of Lagrange. He would wiih pleasure set about the publication, 
wf he theught that it would be encouraged by the lovers, so numerous at present, 
of the most perfect of all the sciences, If their wishes should reach him, he will 
put inte the hands of a bookseller a list of the memoirs, accompanied with the 
reasons for selecting them, and with the classification to which it is conceived they 
ought to be subjected. 
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ARTICLE II, 


On the Daltonian Theory of Chemical Proportions. 
By Thomas Thomson, M.D. F.R.S. 


(Continued frem vol. iii, p. 378.) 


I wave hitherto avoided noticing muriatic acid and chlorine on 
account of the difference of opinion which still exists respecting 
the nature and composition of these bodies. But as muriatic acid 
is more used by chemists than almost any other re-agent, the 
knowledge of the constituents of the compounds which it forms is 
of the utmost consequence. On that account I have been induced 
to wave that delicacy which the handling of a controversial subject 
requires, ard to sacrifice etiquet to utility. 

As all attempts to decompose chlorine, and to obtain oxygen gas 
from it, which have been made by Gay-Lussac and Thenard, Davy, 
and various other persons, have entirely failed, 1 do not see how it 
is possible to avoid considering it, in the present state of our know- 
ledge, as a simple substance. If we neglect this rule, namely, 
to deduce all our principles in chemistry from experiment, and 
never to proceed farther than we are warranted by experiment, we 
cannot possibly avoid going astray, and filling the science with 
hypotheses and absurdities. 1 think it very likely, from the great 
weight of the atoms of the metals, of chlorine and iodine, that 
they are all compounds ; but we cannot introduce any such opinion 
into the science, far less make it the foundation of our reasoning 
and deductions, till some evidence be brought forward from expe- 
riment that our opinion is well founded. Analogical reasoning is 
always dangerous ; and in no science is it so apt to mislead as in 
chemistry. Lavoisier’s hypotheses respecting the acidifying prin- 
ciple, and the composition of the alkalies, furnish very striking 
proofs of the truth of this proposition. 

I have carefully considered the arguments advanced by Mr. 
Murray, Professor Berzelius, Mr. Henderson, and the French 
chemists, in support of the opinion that chlorine is a compound of 
muriatic acid and oxygen; but I do not think that they have been 
able even to establish an analogy in favour of their opinion. Mr, 
Murray’s papers are all written with a clearness, force, and acute- 
ness, that does him great credit. Indeed, nothing can afford a 
more striking proof of his abilities than the plausible point of view 
in which he has contrived to place an hypothesis in favour of which 
not a single decisive experiment, or even analogy, can be adduced. 
In some particulars he has even the advantage in the argument ; an 
advantage which it would have been easy to have anticipated from 
Sir Humphry Davy’s turn of mind: for the merit of this illustrious 
chemist by no means consists in the minute precision of his experi- 
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ments; but in the ingenuity of his contrivances, and the happy 
analogies by which his experiments are directed. 

The arguments of Professor Berzelius are entirely analogical ; 
and, as far as I can perceive, not in the least hostile to the opinion 
of Sir Humphry Davy : for the theory of definite proportions, as I 
shall show in this paper, applies as accurately to the one hypothesis 
as the other. Mr. Henderson’s arguments are of the same kind 
with those of Professor Berzelius ;- and he has been misled in 
almost all his examples, by adopting inaccurate data (though the 
best that could be found) respecting the composition of the different 
substances, ; 

The French chemists (I allude to Gay-Lussac and Thenard) 
seem to me to have been aware of the lameness of their arguments, 
and to have adopted the old opinion merely as a compliment to 
Berthollet, whose reputation was chiefly raised by his original expe- 
riments on chlorine, and his supposed analysis of it. 

{ am surprised that the assertion of Gay-Lussac and Thenard, 
that muriatic acid gas contains more than a fifth of its weight of 
water, did not startle the chemical world in general. No analogy 
ean be adduced in favour of such an opinion, but abundance 
against it. The experiment of Dr. Bostock and Dr. Trail, re- 
peated by Mr. Murray, by Sir H. Davy, and by Dr. Hope, is quite 
Inconsistent with such an opinion. J am surprised that any stress 
should be laid upon the appearance of a minute portion of water 
when salammouiac is formed by the union of muriatic acid and 
ammoniacal gases. Whoever will attend to the experiments of Dr. 
Henry will perceive the extreme difficulty, if not impossibility, of 
excluding all moisture in such cases. 

1 think then that in the present state of our knowledge we have 
no other alternative than to adopt the opinion that chlorine is a 
simple supporter of combustion analogous to oxygen and iodine, 
and capable, like them, of combining with the different combustible 
bases, and of forming a class of bodies analogous to the oxides and 
acids constituted by the union of oxygen to the same bases. I 
consider Sir H. Davy’s mode of naming these compounds as very 
unfortunate. It is not only contrary to the analogy of our language, 
and of all the languages of Europe, except perhaps the Italian; but 
it introduces into chemistry above forty new words, and therefore 
greatly. increases the difficulty of becoming acquainted with the 
science. | think on these accounts there can be no hesitation in 
rejecting it. ‘There is a very obvious method of naming these 
compounds, suggested by the term oxide. We have only to apply 
to them all the appellation chloride, and distinguish each species by 
adding the name of the base. Thus chloride of sulphur will be my 
muriate of sulphur, prochloride of phosphorus and perchloride of 
phosphorus will be the phosphorane and phosphorana of Davy, chlo- 
ride of silver will be horn silver, or muriate of silver, and so on. 

. The chlorides of the simple combystibles are all very satisfactorily 
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mate out; but there is still an obscurity hanging over the chlorides 
of the metals. There can be no doubt that muriatic acid has the 
property of combining with metallic oxides, and forming salts ; for 
if you dissolve iron or zinc in muriatic acid, you obtain just the 
same bulk of hydrogen gas as if you dissdlve ‘the same weight of 
these metals in sulphuric acid. Now as the hydrogen in the last 
case comes from the decomposition of water, I do not see how we 
can hesitate to ascribe it in the first case to a similar decomposition; 
and then all the rest follows of course: but on the other hand, 
when sodium and chlorine combine directly, we obtain a sabeence 
possessing exactly the properties of common salt. The same ob- 
servation applies to all the metals. Hence Ido not see how any 
other explanation of these combinations can be given than that 
which Davy has offered; though I must own that lam far from 
being satisfied with it, as it supposes the decomposition and compo- 
sition of water with a degree of facility much greater than has been 
hitherto observed. 

I shall now give a table of the composition of such of the 
chlorides as have been made out with tolerable exactness. Indeed, 
from the great insolubility of chloride of silver, 1 conceive that 
these analyses are in general more accurate than those of any other 
class of bodies, except the sulphates. 
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252 Chloride of oxygen (euehdorin) ch” ETO teas. Oo ade Le 
258 “Muriatic acid ../...... rte V2 vee. eroe 
254 Chloride of sulphur ........ a Sage aie MG eis Tae oats 


_ ® This number results from the supposition that the euchlorine 
gas of Davy is composed of one atom of chlorine and one of 
oxygen, and that the specific gravity of chlorine gas is 2°483, which 
1 find to be nearly the truth. Sir H. Davy’s number is 4°466, 
which does not differ much from mine. Dr. Wollaston’s number 
is 4°410, The theory of volumes would lead us to adopt half my 
number as the weight of an atom of chlorine. Jt is impossible to 
say which hypothesis is correct: but the number I have chosen 
exhibits the simplest view of the composition of the chlorides, 

> This gas is composed of two volumes of chlorine gas and one 
volume of oxygen gas. 

© This supposes muriatic acid to he composed of equal volumes 
of chlorine and hydrogen, which agrees with experiment. 

4 According to Davy, 10 grains of sulphur absorb 30 cubical 
inches of chlorine. Now 30 cubic inches of this gas weigh 22°719 
grains. Now 1 : 22719: 2:2:2719 x 2. And 4°5438 differs 
but little from the weight of an atom of chlorine. 
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Number of Weight of an 
atoms. integrant particle, 

255 Prochloride of phosphorus....1 ch + 1 p .... 6°241¢ 
256 Perchloride of phosphorus....2 ch + 1 p ....10°996°¢ 
257 Chloride of azote .......... Ath + Ligh. aomea’ 
258 Chloride of boron. Unknown. 
259 Chloride of carbon. Unknown. 
260 Chloride of potassium ......1 ch + 1 
261 Chloride of sodium ........2 ch + 1s 
262 Chloride of ammonium .....1 ch + 1 


© The first of these is the liquid obtained by passing phosphorus 
through corrosive sublimate. As it has never been analysed, the 
composition is merely stated from analogy. The second is the white 
powder obtained by burning phosphorus in a maximum of chlorine. 
According to Davy, it is composed of 1 phosphorus + 6°8 chlorine. 
This comes out nearly 21 chlorine + 1 phosphorus ; but I have 
little doubt that the proportion of chlorine is over-rated, and that 
it is really a compound of two atoms chlorine and one atom phos- 

horus. 

f 'This corresponds with the result of Davy’s analysis, who found 
the substance in question a compound of four volumes of chlorine 
and one volume of azote; but very little confidence can be placed 
in the analysis. 

8 According to this statement the chloride of potassium (muriate 
of potash) should be a compound of 100 chlorine + 111°15 potas- 
sium. Now Dr. Wollaston gives us 100 chlorine + 111°337 from 
the experiments of Klaproth; and the analysis of Berzelius gives 
us 100 chlorine + 112'48 potassium (Ann. de Chim. Ixxix. 139). 
Both of these results agree almost exactly with-the numbers in the 
table. 

» According to this statement, chloride of sodium (common salt) 
ought to be composed of 100 chlorine + 62°05 sodium. Now Dr, 
Wollaston gives us its composition from Davy, 100 chlorine + 
65986 sodium. Berzelius’s analysis makes it 100 chlorine + 
66°869 sodium (Ann. de Chim. Ixxix. 140). 

‘ From the properties of salammoniac there can be little doubt, 
I think, that it is a compound of chlorine and ammonium. It is 
not decomposed by heat, which is not the case with any other 
ammoniacal salt. { ascertained long ago that muriate of ammonia 
is composed of equal volumes of muriatic acid gas and ammoniacak 
gas. Hence it consists of 


DORM Oona e wks cite bocce weet » = 100 
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Number of Weight of an 


atoms, integrant particle, 
268 Chloride of barytium .......1 ch + 16 ....13°229 * 
264 Chloride of strontium ...... 1 ch + 1 st ....10°398! 
265 Chloride of calcium .....,..l1 ch + le .... 7:118™ 
266 Chloride of magnesium ..... Lch + 1m.... 5°866% 
267 Chloride of silver .......... 1. 6h As) bid ati Bie ° 
268 Prochloride of mercury...... lL ch + 1 m....29°498 P 


Now muriatic acid is a compound of 75-731 chlorine + 2:23 
~ hydrogen. Therefore 100 muriatic acid contains 2°86 hydrogen. We 
must suppose this hydrogen to find in the ammonia a quantity of 
oxygen capable of converting it into water. Now 2°86 hydrogen 
require 212 oxygen to convert them into water. ‘Therefore am- 
monia must be a compound of 


Ammonium .......... 24°511..or..100 
CIRPAEU « « nlnin oie gf = seth OOD: » OF »i., GaSD, 


And chloride of ammonium is a compound of 97:14 chlorine + 
24°511 ammonium. 

* This supposes chloride of barytrum (muriate of barytes) to be 
composed of 100 chlorine + 194°115 barytium. Now the analysis 
ef Berzelius gives us 100 chlorine + 197°28 barytium. 

' According to this statement chloride of strontium (muriate of 
strontian) is a compound of 100 chlorine + 131°17 strontium. 
Now analysis gives 100 chlorine + 133-78 strontium. 

™ According to this statement, chloride of calcium (calcined 
muriate of lime) ought to be composed of 100 chlorine and 58°25 
calcium. Now Dr. Marcet’s analysis gives 100 chlorine + 57-732 
ealecium, and Professor Berzelius’s 100 chlorine + 58-923 calcium. 
The mean of the two gives 100 chlorine + 58°32 calcium, which 
almost coincides with the theoretic number. 

" These are the theoretic numbers. We might deduce an 
experimental result from some of the analyses already made of 
muriate of magnesia; but as it would involve several hypothetic 
particulars I have not done it. 

° If we suppose the weight of an atom of silver to be 12°618, as 
I have made it in a preceding part of this table: then horn silver 
would be a compound of 100 chlorine and 280-5 silver: but this 
does not agree with experiment. Wenzel found it a compound of 
24°67 chlorine + 75°33 silver, Rose and Bucholz of 25 chlorine 
and 75 silver, Mr. John Davy 24:5 chlorine and 75:5 silver, and 
Berzelius 24°623 chlorine + 75°377 silver. The mean of these 
experiments supposes this chloride a compound of 100 chlorine + 
304’89 silver, To obtain the same theoretie result we must suppose 
an atom of silver to weigh 13°714, and the oxide of silver to be 
composed of 100 silver + 7°291 oxygen. 

» According to this statement, prochloride of mercury (calome?) 
should be composed of 100 chlorine + 555°8 mercury. We have 
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Number of Weight of an 

atoms, integrant particle, 

269 Perchloride of mercury...... 2ch + 1m™....34°9964 
270 Prochloride of copper ......1 ch + lc ....12°498" 
271 Perchloride of copper ...... 2 eh 4 [ie APL G96 |* 
272 Prochloride of iron ........ Dick Poe eee ts ¢ 
273 Perchloride of iron ........ 4 che a> 20985-1385." 
274 Prochloride of tin .......... DICK 10 OSS Ot * 


four analyses of this compound. According to Davy, it is composed 
of 100 chlorine + 567°16 mercury; according to Chenevix, of 
100 chlorine + 576°14 mercury; according to Berzelius, of 100 
chlorine + 589°65 mercury; and according to Zaboada, of 100 
chlorine + 634°22 mercury. The difference between the theoretic 
result and Davy’s analysis is only 2 per cent. The others deviate 


farther. 


4 This makes perchloride of mercury (corrosive sullimate) a 
compound of 100 chlorine + 277°9 mercury. Now Davy’s 
analysis gives 100 chlorine + 283-58 mercury. Chenevix gives 
100 chlorine + 332-15 mercury : but this result is certainly erro- 


neous. 


" Lhis is the substance called resin of copper by Boyle, white 
muriate of copper by Proust, and cuprane by Davy. According to 
the numbers in the table, it is a compound of 100 chlorine + 
177°85 copper. Now Mr. John Davy found 100 chlorine + 


177°777 copper. 


* This is a yellow powder, which may be obtained by evaporating 


green muriate of copper on a water bath. 


According to the table, 


it Is a compound of 100 chlorine + 88:925 copper. Now Mr. 
John Davy’s analysis gives us 100 chlorine + 89*286 copper. 
* This is a greyish brilliant substance, obtained by heating green 


muriate of iron to redness. According 


to the statement in the — 


table, it ought to be a compound of 100 chlorine + 79°402 iron. 
Mr. John Davy found it a compound of 100 chlorine + 87°16 
iron; but the analysis was made upon too smalla scale to be entitled 


to confidence. 
" This is a volatile substance, obtained 


by burning iron wire in 


chlorine gas, or by heating red muriate of iron. According to'the 
statement in the table, it ought to be a compound of 100 chlorine 
+ 39°701 iron. Mr. John Davy found it composed of 100 chlorine 


54°08; but his analysis is not entitled 


to confidence, from the 


minuteness of the scale. I consider an atom of iron to weigh 
7°143, which later experiments induce me to prefer to the weight 
6°666, given in a preceding part of this table. 


* This substance may be obtained by distilling calomel and | 


amalgam of tin, or by fusing the promuriate of tin. It is grey, and 


has a resinous appearance. According 


to the statement in the 


table, it ought to be a compound of 100 chlorine + 163°46 tin. 
Now Mr. John Davy’s analysis gives 100 chlorine + 164°69 tin. 


f 


- 
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atoms, integrant particle, 
275 Perchloride of tin .......... 4ch+1t »32°697 Y¥ 
276 Chloride of lead........ said SGihe. tap cma codes TOs 
a7 Chioride of ZIG: ..m0,0,0 >.<: loch +12 637.2 
278 Chloride of bismuth........ Lich. lage. clerags, » 
279 Chloride of antimony ...... 2 chet. Ld sia aonloy ° 
280 Chloride of arsenic....«....2 ch + la ....14°9964 
281 Chloride of manganese...... 2 ch +.) m .. AGG 
282 Chloride of carbonic oxide...1 ch + c. "ew « Oneens 


¥ Perchloride of tin (fuming liquor of Libavius), according to 


-this statement, isa compound of 100 chlorine + 81°73 tin. Now 


Mr. John Davy’s analysis gives 100 chlorine + 82-089 tin. 

* This is obtained by fusing muriate of lead. According to the 
statement in the table, it ought to be a compound of 100 chlorine 
+ 288725 lead. Now Mr. John Davy obtained by analysis 100 
chlorine + 2879 lead. 

* This is obtained by fusing dry muriate of zinc. According to 
the statement in the table, it ought to be a compound of 100 
chlorine + 92°019 zinc. Mr. John Davy’s analysis gives 100 
chlorine + 100 zinc. This does not correspond quite so well as 
most of the other analyses of that gentleman with the theoretic 
result. 

» It is obtained by distilling a mixture of bismuth and corrosive 
sublimate. According to the statement in the table, it is composed 
of 100 chlorine + 199-98 bismuth. Mr. John Davy obtained by 
analysis 100 chlorine + 197°57 bismuth. 

© This is the butter of antimony, If it be composed as stated in 
the table, it consists of 100 chlorine + 123°51 antimony. . Mr. 
John Davy’s analysis gives 100 chlorine + 152°65 antimony. 
Probably my number for the weight of an atom of antimony is 
inaccurate. 

4 This is the Lutter of arsenic, formed by distilling a mixture of 
corrosive sublimate and arsenic, or by burning arsenic in chlorine 
gas. According to the statement in the table, it is a compound of 
100 chlorine + 66°669 arsenic. Mr. John Davy’s analysis makes 
it a compound of 100 chlorine + 56°88 arsenic ; but he makes 
the weight of 4 cubic inches of chlorine gas 3:06 grains, whereas 
they weigh only 3:03 grains. The correction of this error makes 
his result 100 chlorine + 66°05 arsenic, which almost agrees with 
the tabular statement. 

* This is obtained by fusing the white muriate of manganese. 
According to the statement in the table, it isa compound of 100 
chlorine + 79°26 manganese. Mr, John Davy’s analysis gives us 
100 iietve + 85185 manganese; but I consider it as in some 
feppects objectionable, 

This is the phosgene gas of Mr. John Davy. According to the 
Vor, IV. N° J, B 


18 Daltonian Theory of Chemical Proportions. [Juty, 


I shall not attempt to carry this table of chlorides any farther. It 
would not be difficult to add a few more from the analyses of the 
muriates of those metals that have been omitted ; but I do not con- 
sider these muriates as analysed with sufficient precision to found 
upon them such important consequences. The reader may easily 
supply this deficiency by attending to the two following rules :— 
1. If the muriate has been analysed by means of muriate of silver 
(which is the common way), to find the composition of the chloride 
divide the quantity of muriatic acid found by 3°5, add the quotient 
to the muriatic acid: the sum is the quantity of chlorine in the 
chloride. Subtract the same quotient from the metallic oxide. 
The remainder gives the quantity of metal in the chloride. 2. If 
the muriate has been analysed by obtaining the metallic basis in the 
metallic state, let the weight of metal thus found be a; then the 
chlorine = 100 — a. 

There is a striking resemblance between the formation of the 
chlorides by means of muriatic acid and that of the oxides by means 
of nitric,acid. Nor would there be any thing singular in the case 
were it not that most of these chlorides, when exposed to the air, 
absorb moisture, and are converted into muriates. Nothing 
analogous takes place with the oxides. 

The number of chlorides contained in the preceding table is 29. 
Many, no doubt, remain unknown. Several of the most striking 
of them are liquids remarkable for their volatility, and capable of 
dissolving sulphur, phosphorus, oils, and resins. ‘They are analo- 
gous to oxides, and probably capable, like them, of combining 
with acids and forming salts; but we have no means of trying to 
form such combinations, except in a few instances; because the 
chlorides cannot come in contact with water without undergoing 
decomposition. The acids that contain chlorine for their acidifying 
principle, as muriatie acid, chloride of carbonic oxide, are those 
that probably will be found to combine most readily with these 
chlorides. Indeed I think it very likely that with sufficient care a 
considerable number of these new saline bodies may hereafter be 
discovered, though it is not likely that many of them will be of 
much importance, as far.as utility is concerned ; as we have reason 
to believe that water, or even simple exposure to the air, will de- 
compose most cf them. 


statement in the table, it is a compound of 100.chlorine + 38°928 
carbonic oxide. Mr. John Davy’s analysis, when corrected, gives 
us 100 chlorine + 38°505 carbonic oxide. 


“ 
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Artic e III. 


An Explanation of the Doctrine of Refraction on Mechanical 
Principles. By C. H. Wilkinson, M. D. 


(To Dr. Thomson.) 
DEAR SIR, Kingston House, Bath, May 5, 1814, 


Havine for many years, in the annual Course of Lectures I 
deliver in this city, been accustomed to attempt the explanation of 
those changes in the condition of inanimate substances, which have 
been referred to attractive and repulsive influences, to causes purely 
mechanical; if these conjectures should be worthy of insertion in 
your Annals of Philosophy, 1 shall be induced to trouble you with 
my further remarks. I am, dear Sir, 

{3 Yours most respectfully, 
. C. H. WivKrNson. 


Suppose AM HN, Plate XX. fig. 1, to represent a section of 
a reservoir of water; A M, the horizontal plane; let B represent 
a ball directed in the line, C E, perpendicular to the plane, A M; 
the point, D, where it will touch the plane, will be in the line of 
direction C E, entering into another medium; all its forces will 
conspire in the same line of direction to overcome the resistance, 
the velocity will be diminished in the ratio of that resistance, but 
the direction will be preserved uniform in the perpendicular line, 
CDE. 

If the ball should be projected in the oblique direction, GF R, 
forming an angle, G R M, with the plane, A M, the ball will be 
in contact with the resisting medium at the point, O, forming the 
acute angle, O F R, the compliment of the angle of inclination of 
the ball with the horizon, or with the surface of the fluid, A M. 
The ball being more resisted at O than in any other part it becomes 
deflected from the direction G RS, and proceeds in the line R H, 
so that the angle S RH is the angle of deviation, induced by the 
resisting medium. 

At whatever angle the ball be directed, provided it penetrates the 
medium, H 'T and S T will preserve a constant ratio. 

It will be equally evident, that if the ball were propelled so as to 
pass out of ove medium into another less resisting, that the angle 
of deviation would be reversed, so that the sine of the refractive 
angle would be less than the sine of the incident angle. 

In the above example it is evident that the resistance will be in 
proportion to the density of the fluid: such will noways operate as 
an objection to the application of the same principle, to account for 
that deviation from the right line, of a particle of light, when de- 
termined out of one medium into another. 

Let ABCD, fig. 2, represent any medium with parallel sides, 

0 


- 
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AB, CD; let E bea particle of light determined in the direction 
E GH, perpendicular to the plane, AB, it is evident that the 
contact of the particle of light with the plane will be in the line of 
its direction, v w: so likewise at the point of emersicn, H, there 
will be a similar coincidence ; hence there will be no deviation from 
the right line. 

If the particle of light, I, be determined in the direction K f, 
forming an angle, K ¢ uw, with a perpendicular to the plane, the 
point w will be the first portion of the particle of light which touches 
the medium. In this medium it is less resisted than in the medium 
through which it has just passed: hence the deviation will be 
towards the perpendicular K O, instead of proceeding in the right 
line K P, it will describe the line K L ; in this case L K P will be 
the angle of deviation, whatever inclination may be the direction 
of the particle of light: in the same medium the sines of the 
angles of deviation and of right direction will bear a constant ratio, 
i.e. O L will be to O P in an uniform proportion. 

When the particle of light arrives at the other side, C D, the 
point of contact is at v, and not at L; in that point it is more 
resisted than in any other, consequently will be deflected from the 
perpendicular LR, and will form a corresponding angle of devia- 
tion, SLM; and as AB and CD are parallel sides, it is very 
evident that the emergent particle of light must move in a direction, 
L M, parallel to its incident direction, I K. 

The same principle readily applies to the direction of a particle 
of light through any curvilinear media. For this illustration I have 
selected a plano convex and a plano concave. The particle of light 
in both instances ] have supposed as moving in a direction parallel 
to the axis of each medium ; and in order to show how the particle 
of light is affected by two refractions, it is arranged so as to enter the 
curved part of the mediam. 

Let AGB, fig. 3, be an hemispheric lens, the centre of which 
is D; Jet GD N represent the axis of the lens ; a particle of light, 
G, moving in the direction of the axis, will touch the lens in a 
point coincident with its line of direction: hence no deflection can 
take place ; the particle of light, IZ, determined in the direction, 
E F, parallel to C G, the point of contact will be 7; in that point 
it meets with less resistance than in any other point, consequently 
the deflection will be towards the perpendicular, which in this case 
is D F O, instead of proceeding in the direction F P; it will 
describe the line F T; and DT’; D P = EO, as the sine of the 
angle of refraction is to that of incidence. 

When the particle of light is arrived at the other side, A B, I is 
the point of contact; at that point, passing out of glass into air, 
where it is more resisted, the deviation will be from the perpendi- 
cular M F, and it will describe the line T N, and where it cuts the 
axis at N will be the focus. When the curve is uniform, making 
the allowance for aberration, which from figure is but trifling, all 
particles of light entering into that medium, the law of resistance 
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must be the same, and after being determined through the medium 
must all tend to one and the same point. 

Let ABCD, fig. 4, represent a plano concave lens, whose 
radius of curvature is EG; E GQ will be the axis of the lens; 
any particle of light proceeding in this axis will, as before, continue 
unchanged as to its direction; but a particle of light, F L, will 
touch the curve in the point v, and eatering into a less resisting 
medium will be deflected towards the perpendicular T E, and will 
move in the direction % x, so at the side, C D, the particle enters 
into a more resisting medium at the point S, the deflection from 
the perpendicular S P will be increased, and it will move in the 
direction 2 N, constituting a diverging ray. 

Newton has demonstrated that the velocity of light through diffe- 
rent media is in the ratio of their refractive powers ; consequently 
the resistance must be in the same proportion diminished: all 
transparent bodies with respect to light may be compared to con- 
ducting bodies with respect to electricity ; they are conductors of 
light ; and the first portion of light transmitted by any. transparent 
medium is that portion which was previously disseminated through 
the substance, impelled by the light acting upon the opposite side : 
so the spark we receive from the prime conductor of an electrical 
machine is the electricity which previously existed in the conducting 
body, impelled by the superinduced quantity, or more familiarly 
may be compared to a tube of water, when more water is deter- 
mined to one end of the tube, the first portion which passes through 
the other orifice is that water which the tube previously contained. 
Then the conducting powers of bodies for heat, for electricity, or 
for light, are in nowise regulated by density: relative to light, we 
know it is regulated by the refractive power, and this power is 
greater in those substances which are inflammable, and which are 
hence supposed to contain the largest proportion of light ; and hence 
probably some optical effects arise from that portion of light which 
enters as a constituent part into the composition of combustible 
bodies. 

We hence may easily explain why semipellucid bodies, such as 
paper, are rendered transparent by being charged with substances, 
such as oil. By the interposition of a transparent medium a cone 
tinuum of light is produced. 

Dr. Priestley having observed that a particle of water floating over 
a vegetable leaf, not only preserves a globular form, but also at its 
inferior portion exhibits a black spot, he hence deduced from the 
17th observation of the second hook of Newton’s Optics of “* Ob- 


_Servationes circa Colores Corporum tenuiam pellucidorum,” that 


the particle of water is not in contact with the substance of the leaf, 
but preserved hovering at a certain distance by a repulsive power, 
When the leaf is examined by a lens of + of an inch focus, the 
explanation is easy, the particle of water is suspended by the hairs 
of the plant: if you break down the fibrille by your finger, no 
such appearances of the water will take place, 
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The greater the difference of resistance in different media, at a 
less angle will the light be reflected: thus out of water into air, 
where the refraction is nearly as three to four, it will be reflected 
at an angle of 48° 35°; out of glass into air, where the refraction is 
to incidence as 20 to 31, light will be reflected at an angle of 
40° 20°, 


ArtTicie IV. 


Observations on the Heat of Springs, and on Vegetation, in order 
to determine the Temperature of the Eurth and the Climate of 
Sweden. By George Wahlenberg, M.D. Fellow of the Royal 
Academy of Sciences of Stockholm.* 


Dr. WAHLENBERG, who spent the last winter in Berlin, and is 
at present travelling through Switzerland, prepared the following 
treatise for the Annalen der Physik. It is scattered through the 
memoirs of the Academy of Sciences of Stockholm for the last 
three years, and deserves to be exhibited in one connected view. 
Dr. Wahlenberg has treated of the temperature of the earth in the 
north of Sweden with care and skill; not as a mere object of 
curiosity, but as a physical phenomenen, which constitutes a part 
of the physical constitution of the earth. I think I may flatter 
myself that my travels in the north have induced him to undertake 
these investigations.- Mr. Von Humboldt’s views, in his Geography 
of Plants, respecting the southern line of plants, have been followed 
out here with so much knowledge and exactness, that the results, [ 
think, ought to find a place in the Annalen der Physik. Plants are 
now the objects by means of which accurate meteorological conclu- 
sions are to be drawn ; and philosophers may in a few weeks acquire 
as much knowledge of plants as is necessary for these kinds of in- 
vestigation: and in how different a light does meteorology, degraded 
as it is by philosophical quackery, appear, when we draw our con- 
clusions from so easy, but yet so accurate, a medium. Of how 
much more importance would it be for the philosophers of Leipzic 
to investigate their climate by the distribution of plants; as, for 
example, to ascertain whether the chrysocoma lynostis and the 
onosma echioides would spread in it, than to employ themselves in 
determining whether the conjunction of Jupiter and Venus would 
throw the interior organic parts into mighty labour in order to bring 
forth a mouse? Wahlenberg’s experiments, how from springs, 
which are so very variable in their temperature, the mean tempera- 


* Translated from Gilbert’s Annalen der Physik for 1812, vol. xli. p. 113. The 
introduction is by Von Buch. The paper itself consists of a collection of disser- 
tations published by Wahlenberg at different times in the Memoirs of the Swedish 
Academy. An abstract of some of them by Mr, Driander was inserted at the end 
of Linnzus’ Travels in Lapland, 
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ture of the earth may be determined, by examining them at their 
origin, and the many interesting consequences which he has drawn 
from a collection of such temperatures, are decisive proofs of what 
may be done with a thermometer alone, without the assistance of 
any other instrument. Lxuorotp Von Bucu. 


is 


Observations on the Heat of Springs, and the Temperature of the 
Earth, at Upsala, and at the Yngen Lake, in Wermeland. By 


George Wahlenberg.* 


That the climate can be determined with the greatest precision 
by means of the plants which vegetate in any country, and that 
observations on the distribution of plants in different countries serve 
excellently to distinguish the climates of these countries from each 
other, scarcely require any proof. These observations on vegeta- 
tion, indeed, do not furnish us with particular facts applicable to the _ 
whole surface of the earth, because it often happens that the same 
plants are not found in similar, but far distant, latitudes. 

The temperature of the earth constitutes a much simpler measure, 
which is more easily determined, and is most intimately connected 
with the vegetation of plants. It constitutes, as it were, the mean 
between the peculiar temperature at which plants grow, and that of 
the atmosphere which surrounds them. Such determinations of the 
temperature of the earth furnish grand points in a chart of the 
climate of the country; while from the relations that plants bear to 
each other, the intervals between these points might be filled up. 
In order to satisfy myself fully of the truth of these observations, I 
have endeavoured to determine the temperature of the earth in the 
two places with the vegetables of which I am best acquainted, 
namely, at Upsala and at the Yngen lake, in the parish of Kroppa, 
which is under the mining jurisdiction of Philipstadt, in Werme- 
land. 

The greatest spring at Upsala, in respect of the quantity of water 
which it contains, is the Brennerei (distillery) spring, or as it is 
also called, the Sandviks (sandy) spring. It forms at once a rivulet 
which is always capable, even at its source, of driving a smal] mill 
I have made the following observations on this spring. Its tempe- 
rature was — 


1808. Temperature 1809. Temperature, 
30 March ......43°9° 30 January ....44°06° 


10 May ........44°06 
6. June. vos». -43°9 
25 Ditto .......44°06 
17 July ........44°06 
14 August ......44°24 
11 September .,.44°24 


28 February ...44°24 
30 March .....44°06 
27 April ......44°06 
15 August .....44'24 
16 September . .44°24 
14 October ....43°9 


* Kongl, Vetensk, Acad, Nya Handl, 1809, p, 205, 
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1808, Temperature, 


1B MO GROIER cs Corchctage ous xcakes pa OD 
13 Wovember 23%). ac. »+..<.244°00 
14. December... <........++...44°24 


These, and all the following observations, were made with the 
same thermometer, each degree of which was 0°0848 English inch 
in length.* Hence the tenth part of a degree could be easily 
observed on it. I thought it most accurate to graduate this thermo- 
meter myself; and to determine its highest fundamental point by 
means of the heat of the body. When we put the bulb of the 
thermometer under the tongue after seven or eight hours’ sleep in 
the morning, and shut the mouth ; if we observe the height of the 
mercury by means of a concave mirror, we shall find that after an 
interval of a quarter of an hour it will stand at 98°366°. This 
experiment was frequently repeated, and the height of the thermo- 
meter never varied more than one or two fifths of a degree. If it 
be made in the same way about an hour after dinner, the mercury 
will stand at 99°32°, and this is the highest degree which it reaches. 
In the evening, after a little rest, it rises only to 97°52°; and this 
is the lowest point. However, by means of warm food, the ther- 
mometer may be raised for an instant as high as 100:22°; and by 
means of cold food it may be prevented for a short time from rising 
higher than 97:16°. After I had graduated my thermometer in 
this manner, I found it to agree very well with a thermometer of 
Dollond, with which Baron Hermelin had presented me in the year 
1807, for my expedition to Lapland. J fixed the tube to a scale of 
hard fir, and to be able to determine correctly the height of the 
mercury, a slip of waxed paper, graduated on both sides, was pasted 
over one half of the tube ; and below it was a black mark which 
could be moved, and placed over against the place at which the 
mercury stood. 

I surrounded the bulb, which is 0°4712 English inch in diameter, 
with a triple fold of cloth, and left it in that state for an hour in the 
spring: as I had previously ascertained that it acquired the tempe- 
rature of the liquid in which it was placed in three quarters of an 
hour. 

From these experiments we may conclude that the temperature 
of the Brennerei spring at Upsala, during a year-and a half, was 
constantly 44°06°, and therefore that this is the true temperature of 
- the earth at Upsala. * 

‘Two other springs, well suited for such observations, on account 
of their strength and position, gave the following results :— 


* The thermometer was of Celsius; so that each degree was equal te 1°8 
degree of Fahrenheit.—T, ; 

+ More recently, in the year 1810, Dr. Wahlenberg attached an ivory scale to 
his thermometer ; hence in his later observations there isa difference of one or two 
tenths of a degree from his former ones,—Von Buch. 
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At Eric’s spring, by the mill. 


Te VSOSK.. . FELIS 2 


17 September... .44°24° 
4 October......44°06 


17 Ditto........44°06 
Priest’s well, by Haga. In §16 September... .44:24 
ROOD: ss topes HM aS tes 10 October......44°06 


As these observations were made during a year, the mean tempe- 
rature of which differed considerably from that of the springs ; the 
heat of these springs seems to be constant ; and the agreement of 
their temperature with each other cannot be considered as acci- 
dental. 

At the south end of the lake Yngen, in the parish of Kroppa, by 
the town of Philipstadt, almost under the same latitude as Upsala, 
but more elevated above the level of the sea, I found in the year 
1809 the heat of 


D+ July ; ise sss40°82° 
10. Ditto .s......41°18 
5 August ......44°42 


The spring at nee BU UIY oops ened Oo 


The spring of Rilbhogdlotin, 
near little Angijdrn ...... 


den, on the south-east of the 2 9 Ditto......,.41°00 
great furnace ..,......-- 6 August ......42°80 


These last springs have diminished so much of late, that no motion 
whatever can be perceived in their bottom. It is obvious that the 
drought, which has diminished these springs, must have somewhat 
increased their temperature. 

Lhe Ohs spring (Ohskalla), somewhat less than an English mile 
north from Herhult, and near a small lake called Get Plohgan, on 
the west side of the river Hult, in Vermeland, is a strong spring, 
which rises from a sandy bottom about a fathom deep. Its tempe- 
rature was, in 1SO09— ‘ 


95) Dubs shed a Otay th «Solent. dis ee ALES 


21 September oi. so sic s ois oe ve veeis'e AE OU 


The last observation was made after my departure by Gustavus 
Wahlenberg, with a thermometer graduated like mine. ‘The tem- 
perature of this spring, which was determined: during a year in 
which the heat of more scanty springs was variable, may be consi- 
dered as constant. Hence I believe that we may, without sensible 
error, reckon the temperature of the earth at the lake Yagen as 41° 

Were we acquainted with the rate at which the temperature of 
small and large springs varies, a few slight observations on the 
temperature of such springs would make us acquainted with that of 
the earth. Experiment has shown us that April and October com- 
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monly exhibit the mean temperature of the year ; and that July is 
the hottest, and January the coldest, month. It would seem that 
these changes show themselves in small springs 12 month later, and 
in great springs 12 month later: but the heat of the atmosphere, 
when once it has reached the medium, changes most rapidly ; while 
at the extremes it remains some time without sensible alteration. 
On that account the temperature of springs changes rapidly towards 
the extremes, and remains long unaltered towards the medium of 
the temperature of the air; and its increase and diminution follows 
a very regular rate, on which the most rapid alterations in the heat 
of the atmosphere have little or no effect. The following observa- 
tions on a scanty and a more copious spring will show the nature of 
these alterations more clearly. 


Killsprohng, at Lassbybackar. Professor spring at Haga. 
In 1809, In 1809, 
30 May ........44°06° 11 September......48°74° 
18 August ......54°68 16. Ditto..........48°56 
2 September ...55°40 1 October........48°02 
Pi‘ Dittos <7. b02462°93") 110 Ditto sen... AGG 
$8 Ditto 4: |... 3409216 LY Dittoss. e047 
¥ October ......49°10 
BS Ditto 6... vcs a AO I4 
10 Ditto... .+..46°76* 
17 Ditte.wiia.iaees2 


It is at least clear from this table that the springs become warmer 
till towards the beginning of October. Now as the Oks spring, 
near Herhuli, remained unaltered on the 25th July, the 7th 
August, and the 21st September, I think we must conclude from 
hence that the temperature of this spring remains always the same; 
and that therefore the temperature of the earth at the lake Yngen 
sea is 41°, or 3:06° less than that of the earth at Upsala. This 
Jake lies in one of the highest spots of Wermeland. From several 
levelling observations we found its height above the level of the sea 
was 549 English feet. This gives us 1791 English feet for an 
alteration of one degree of Fahrenheit in the mean temperature ; 
yet the usual allowance in the Swedish climate has been an altera- 
tion of 1° of temperature for 260 English feet of elevation. Should 
we choose to reckon the ten minutes that the south end of the lake 
Yngen lies farther south than Upsala, as equivalent to an increase of 
temperature amounting to 0°216 of a degree; sti!l the temperature 
of the earth at the lake Yngen would be 1°188° lower than at 
Upsala, which is a third more than we were warranted to suppose 5 


* These observations followed each other so rapidly in order to observe whether 
the heavy fall of snow between the 8th and 10th of October had produced any 
effect on the springs. The effect was not remarkable, How regularly the tempe- 
rature of these springs varies will be easily perceived by making the degrees and 
the time the ordinates and abseisse of a curye.—Wahlenberg. 
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a proof that besides the latitade and the height above the level of 
the sea, there is still another circumstance, namely, the neighbour- 
hood of: the mountains, to be taken into account. 

The melting of the snow shows clearly the great difference be- 
tween the temperature of Upsala and the lake Yngen; for the 
seasons do not vary more from each other in different climates than 
they do in these two places-in the early part of the year, and espe- 
cially in the time that the ice breaks up. This happens at Upsala 
between the 14th and 23d of April; but at the lake Yngen, never 
sooner than between the 12th and 20th of May.* 

The variations in the vegetation correspond with the differences 
observed in’ the temperature of these two places. Various plants 
reach their northern limit before they arrive at the lake Yngen, 
which, notwithstanding, continue to vegetate around Upsala. There 
are likewise various northern plants which reach their southern 
limit at Upsala that still continue to flourish by the side of the lake 
Yngen. These plants cover broader or narrower zones of the earth’s 
surface, which may be pointed out by lines, both on their north 
and south side. On the one side, the too high temperature prevents 
the plants from growing ; on the other, the too low temperature. 
Now these limits, as well of northern plants towards the south, as 
of southern plants towards the north, mark with precision the tem- 
perature of the earth at the respective places. 


Upsala. 


The following are the southern plants which reach their northern 
limit not far from Upsala, and which are quite unknown in the 
country surrounding the lake Yngen. 

The oak in the neighbourhood of Upsala requires the shelter of 
the acclivities of mountains, and scarcely passes the river Dal, where 
the temperature is 43°34°. In Vermeland it is found only in the 
neighbourhood of the lake Venner, and about Kummelé. ‘The elm 
(ulmus campestris) can bear a somewhat more severe climate ; but 
it will not grow at the lake Yngen. The case is the same with the 


following plants: Crategus “oxyacantha, prunus spinosa, rosa 
canina, rhamnus catharticus, salix fragilis, mespilus cotoneaster, 
rubus ceesius, ononis arvensis (uncommon also about Upsala), pri- 
mula veris, pulmonaria officinalis, stratiotes hydrocharis, typha 
angustifolia, anemone pulsatilla, centaurea scabiosa, spircea filupen- 
dula, butomus, lychnis viscaria, rumex crispus, conwallaria polygo- 
natum, ornithogallum luteum, asclepias vincetoxicum, malva rotun- 
difolia 8 thalictrum flavum, agrimonia, convolvulus arvensis, tordy- 
lium anthriscus, hottonia, anchusa officinilis, cynosurus c@ruleus, 
phalaris phleoides, scirpus sylvaticus and caricinus, carex muricata 


and flacca, psyllophora. 


* At Abo it happens on April 16 or 17; at Umeo, on May 7; at Uleo, on 
May 8; at Sodankyla, lat, 67° 23’, om May 18; at Utsjocki, Tana-elf, on May 
20.—Von Buch, 
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The northern plants, which cease to vegetate at Upsala, or are 
very seldom seen there, but which are very common at the lake 
Yngen, and which reach their southernmost limit at Upsala, are 
the following :— 


There covers the zone. Temperature of the earth, 


Rulus chamemorus .........From 43°7° to 35°8° 
Linnea boreclis............From 44°06 to 35°6 
Polygonum viviparum .......From 44:06 to 33°8 
Calla palustris (a smaller zone) From 44°42 to 37°4 
Trientalis Europea ........ From 44°06 to 34°7 


Andromeda polifolia, scheuchzeria, carex leucoglochin. 


The Lake Yngen. 


The southern plants which reach their northern limit at the lake 
Yngen, which are seen there but seldom, though they are common 
about Upsala, are the following: — 

The ash (fraxmus excelsior), and the common guelder rose (vilur- 
mum opuli), do not grow here in exposed situations, but require 
the peculiar shelter of very narrow valleys. The maple (acer plata- 
movies), and the lime-/ree, are to be found only on some peculiar 
acclivities which are very favourably exposed to the powerful action 
of the suu’s rays. There likewise, and only there, are to be seen 
two miserable haze bushes. Saxifraga granulata, hyoscyamus, 
and leonurus cardiaca, reach quite as far as Storforslruck. There 
occur likewise, rosa villosa, salix fusca, galium verum (verlascum 
thapsus, geranium sanguineum, and orobus vernus, only in one 
place, by Pehrsberg; phellandrium aquaticum, only in Nykylta- 
elf,) antirrhinum linaria, geranium rolertianum, linum catharcti- 
cum, ophrys ovata, &c. Alnus glutinosa is likewise found in 
abundance. It disappears when the temperature of the earth sinks 
to 39°2°.. Attempts have been made to cultivate the horse-chesnut 
(@sculus hippocastanum) near Gammalkroppa ; but as the branches 
are annually frozen, the stem always at last dies before it has 
reached the height of a fathom. Equally unsuccessful have the 
attempts been to raise fruit-trees in this place. 

The northern plants which reach their southern limit at the lake 
Yngen, and are only first seen considerably to the north of Upsala, 
are— 

Temperature of the earth 
necessary for their growth, 

Alnus CHG Tes at e's os Sew wee been e RhOM 41° tose 

Behl, Nan Waa dak oe shee ces date es TOM 41, toes 

Carex globularis, a peculiar small zone....From 41 to 37°4 


Carex limosa, irrigua, livida, and scirpus cespilusus. 


We might easily believe that plants penetrate by their roots to so 
small a depth in the ground as to be able to experience, in a greater 
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or smaller degree, the permanent temperature of the earth: but it 
is surprising to how small a depth in the earth the great alterations 
in the temperature of the air are able to penetrate. Indeed, they 
are almost entirely confined to the surface. The small spring of 
Lassbybackar appears, from an examination of the spot, scarcely to 
reach a foot below the bottom. Larger springs may go some feet 
deeper. However, from their temperature the influence of the 
constant temperature of the earth is not to be learned. Several 
trees and perennial plants shoot their roots much deeper, and there- 
fore reach a still more uniform temperature. The roots of the 
palms, for example, penetrate several fathoms perpendicularly 
downwards into the soil ; and this may probably be the reason why 
the palm, when compared with so many other families of plants, 
is confined to so narrow a zone ; for it is only in very hot climates 
that the roots at sucha depth can meet with the temperature requi- 
site for the vegetation of palms. This is probably, likewise, the 
reason why it is so much easier for us to raise in our gardens annuals 
than perennial plants. The latter, in consequence of the greater 
depth of their roots, feel more the effects of our cold climate than 
the former. 

The same species of trees cease to vegetate on the mountains in 
warmer countries at a much higher temperature : so that their dis- 
tance from the snow line is twice as great as with us; but similar 
herbs in both places rise to the same distance from the snow line. 
On the southern mountains the difference of the various seasons of 
the year is very small: the heat of the summer does not produce 
such an effect upon the soil as it does farther north: hence the trees 
which, sinking deeper into the earth than the herbs, require a higher 
temperature in the soil, cannot approach so near the snow line as 
they can in higher latitudes. Probably this greater diflerence in 
the seasons of the year is the reason why the temperature of the 
earth in the north is higher than the mean temperature of the 
atmosphere.* It would appear from the observations of Von 
Humboldt that the contrary is the case in warm climates ; for the 
sun’s heat shows its intensity and duration upon the dry soil, while 
the winter’s cold, in consequence of the coat of snow with which 
the earth is covered, acts but feebly upon the soil.+ 

The influence of the sun’s heat is generally very different upon 
wet and dry soils. In the latter it penetrates to a considerable 
depth ; but not in the former. Moving water in lakes and _ rivers 
very readily acquires the temperature of the atmosphere ; but it 
prevents that temperature from penetrating deeper, in consequence 


* Mean temperature of the atmosphere at Upsala, from $0 years’ 
OOREECR IMINO ca i veo fitiale's oe anna tts s'vea's boas 42°08° 


Temperature of the carth at Upsala ................ 43°70 
Von Buch, 


+ Daring winter, likewise, the greatest vehicle of the equalization of tempe- 
rature is wanting, namely, the veins and drops of water spreading over the whole 
soil with the temperature of the surface.—Von Buch. 
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of the absence of those conductors of heat which are to be found 
in mosses, bogs, and morasses. Hence the plants which cover dry 
declivities on high mountains, in warmer places appear only in deep 
morasses, because it is only in such places that they find the low 
temperature which they require. This is the case with Letula nana, 
andromeda polifolia, narthecium loreale. In Switzerland these 
plants do not rise to the higher mountains. Perhaps the morass of 
Skateléf, in Smoland, in which we so unexpectedly meet with 
betula nana, is cooled by means of springs, which oppose here the 
influence of the sun’s rays more than in other places. To this want 
of conductors of heat, either immediately, or through the failing 
of the circulation of water, and the consequent low temperature of 
the place, is to be ascribed the great art and trouble requisite to 
render the northern provinces of Sweden equally fruitful as tempe- 
yate climates. In Lapland the driest places only are fit for the pur- 
poses of agriculture. 


I. 


On the Temperature of the Springs at Upsala in the Year 1810. 
By George Wahlenberg. , 


We seldom find springs which undergo a great alteration in their 
temperature, and yet in dry and wet years furnish an equal quantity 
of water. Such, however, is the case with the spring at Lassby- 
lackar. ‘There are two veins of water, the southernmost of which 
rises immediately out of the sand. I found the changes in its 
temperature as follows :— 


Spring at Lassbybackar, near Upsala. 


1809— 1 November 44°96° 1810— 1 May..... 34:16° 

Side aviganm See Gp tn wk ain al ee 

UL .eseuee» 42°62 TEs os sitions 

20 oxeseuce, AAG Mt o} ah an< + eee 

Deg A 38°81 i ho been See - 34°16 

5 December 38°48 v2 Be Fae 35°06 

TS. wvga seas to 4a Bon te stands ais pee 

WE ou snesatiate Gok oaee 142 Meee «» 36°50 

O48 ee SaeBs Nea 37°76 

18l0—— 4 January.. 37°40 S MSUDEC 5» veeneieu 

DP vs oe 8)sy 0.2 OSG GO C8 s cAtras wees kee 
re 36°50 TOs wists sahine . 43°34 

6 February. 36°14 LS ee call asain +) 

Bigs mines 36°05 baie eee 45°86 

12 seeps 36°05 25 August .. 54°50 

2 RT 35°42 1 September 53°96 

4 March... 35°06 2D, s cai cme oe 

13.2 Sirah oes 34°70 2 October. . 50-00 

25 April.... 34:16 ee.’ 48-02 

2S “Rares 34°16 Cee ee .. 44°24 
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I made a delineation of these observations upon paper as the 
absciss# and ordinates of a curve, and determined from the curve 
the mean temperature of each month. From these means, the 
medium for the whole year, as stated above, was deduced. It 
agrees pretty nearly with the mean temperature of the atmosphere ; 
but stands accidentally almost two degrees lower than the constant 
temperature of the springs at Upsala, As during the months of 
April and May this spring was remarkably colder than the air, so its 
higher temperature was equally conspicuous during the first winter 
months; and the final result shows that even a spring, which 
changes in its temperature in so extraordinary a manner as this, still 
deviates very little from the mean temperature of the air. 

That this difference from the temperature of the air increases in 
proportion as the temperature of the springs becomes more constant, 
may be learned from the following observations. 

The Professor spring, at Haga, varies in its temperature only 
half as much as the preceding spring. I found it— 


1809— 5 November 45°50° 1810—18 April.... 38°57 


RCE ote! 1 May .... 38°30 
tenia tm vid sip.e 44°14 Gee. a 38°48 
Pe wvccsse  4OaS FO er a wat Oe 
6 December 43°16 18. Coedes owe 
Bae we aek sss 41°54 BS cre ee BBE 
1810— 4 January. . 41°54 30). es e's SISS 
= ee ga 4AVSE 1). 6 June.... 39:92 
WN h5%s 41°18 ie eee oy .. 40°37 
8 February. 40°28 . LT Siatanies a -» 40°82 
a pp Ne 40°46 25 August .. 46°04 
REF iiss pie on 40°46 L September 46-04 
6 March... 40°10 dies dic in dim, 4000 
| eee b'« OM 4 2 October... 46:76 
DE eas ops, aie go°29 | We PGS aL 46°49 
7 April.... 38°48 OB e oaet a ree 


Mean of the whole year... . .42°26° 


The mean temperature of this spring is higher than that of the 
preceding, almost in the same proportion as its differences of tempe- 
rature are less, In both springs the rate of the variations is nearly 


similar. 
Another spring, situated in the same district as the Professor 


Spring, and lying north-west from it, is still more constant in its 
temperature. I found its heat as follows :— 


1809—13 December 43°88° 1810— 6 May.... 42-08 


Aes, . «hapa 43°88 >, Uh SPI ec 42°08 
1810—27 January.. 43°52 27 August .. 43°16 
7 February, 43°34 25 September 43°88 


25 April,... 42-08 
Mean + vin ast oni tac 


32 On the Heat of Springs, [Jury, 


Here also the mean has become higher, in proportion as the 
scale of variations uas diminished. In other respects this last spring 
differs from the two preceding in the greater length of time during 
which it remains at its highest temperature, and likewise in the 
long period during which its lowest temperature continues. The 
temperature curves of all these springs show that the deeper springs 
have a higher mean temperature ; and it follows, as a consequence, 
that the heat of summer penetrates farther into the earth than the 
cold of winter. 

These observations show that all springs are coldest at the end of 
spring, and hottest, on the contrary, in harvest: but the variable 
springs reach their highest temperature about the end of August, a 
short time after the temperature of the air has arrived at its maxi- 
mum: but the constant springs reach their highest temperature in 
September. From this it follows that the nature of such springs 
may be determined irom a few observations made at these seasons 
of the year. The following observations, though made only a few 
times during the course of the year, make us acquainted with every 
thing requisite to be known respecting the springs examined. 

There is a spring at Gnesta-/Vindmiihle, on the road to Fundlo, 
which rises directly out of a sand hillock, and in such abundance 
that it immediately forms a rivulet. Next to the Sandviks spring, 
it may be considered as the greatest in all that tract of country. 
This spring gave the following temperatures : — 


Gnesta quarn kalla, 1810—13 May...........42°53° 


26: AAIPHSE o.% uae - 42°80 
26 ‘September ......43°16 
27. October... 4. .:. - 43°43 


The mean temperature of this nearly permanent spring appears 
to agree pretty well with that of the preceding. 

A spring at the rivulet below Norlygard, in the parish of Bond- 
kyrka, in a clay soil :— 


1809—24 December 42°98° 1S10— 1 May.... 42°80 


1810—24 January... 42°98 ED > o\eicoicho'y aloe eee 
i blr an ON > 42°98 10 June.... 42°80 
922 February. 42°80 25 August .. 42°98 
31 March .. 42°80 27 September 43°34 


Not far from this, and near Norly/and, well. known to the 
botanists of Upsala, lies the spring of Norlyland. 


1510)—25; May Ss. . 22% Hey OS280? 
1 September ...........43°34 
BW vo. vive Beaker.) 49°68 


At Mysbygard, in the parish of Danmark, there is a spring 
which rises from a flat bottom with such violence that it forces up 
the gravel half a foot high in the water. It is one of the most 
constant springs. It gave 


a ee 
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1810—13 May .... 43:16° 1810—26 September 43:34° 
26 August... 43°16 27 October... 43°34 


This is the only constant spring at Upsala, whose temperature is 
Jower than the mean temperature of the earth for Upsala. The 
other springs agree better with the results formerly obtained. 

Staby spring, in the parish of Naes, spouts up strongly from the 
bottom of a high sand hillock :— 


1810—14 May eeeeeene eer eeeee eee -43°79° 
wf pe a) 25 meer eed sui ur 3 - 43°70 


Priest’s well, at Haga, mentioned before, rises at the foot of a 
hillock ten fathoms high. The stability of its temperature is in 
some measure regulated by the Quarnber rivulet, which runs by 
the foot of the hillock. I found it as follows :— 


1809— 5 November 44:06° 1810—30 May..... 43°70° 
Bai aes tidietns » 43°79 j 25 August .. 43°88 
1810—25 May..... 43°70 25 September 43°88 


Mill spring (Quernkilla), at Upsala. It is surrounded by « 
small heap of stones: — 


1809—12 November 43°97° 1810—29 March... 43°79° 


POR REE RTE 43°88 13 May..... 43°70 
1810—17 January.. 43°79 31 August ., 44°06 
24 February . 43°79 30 October... 43°88 


Brénnerey, or Sadviks, spring, mentioned before:— 


1809—21 November 43:88°  181]0—926 April .... 43°52° 


|" Ae 43°88 11 May..... 43°61 
22 December 43°79 30 August .. 43°70 
1810—28 January .. 43°88 28 September 43°88 
23 February. 43°79 30 October.. 43°88 


29 March... 43°79 


I conceive that at a greater depth the Myrlygard and Sandvik 
springs would agree in their temperature, and that the difference 
between them is owing to the effect of the current immediately 
under the surface. In order to examine this effect, I sought for 
springs rising directly out of the earth at the bottom of lakes or 
rivers. I found two springs of this kind in the neighbourhood of 
Upsala. 

A little below the tile manufactory, one-eighth of a Swedish 
mile from the town, a spring rises with a strong current in a 
rivulet. Its temperature, on the 23d of September, 1810, was 
43°70°. 

The remarkable spring of Strémsholm rises from the bottom of 
the lake Ladugard, in a creek in the great stream, and not far from 
Camrersgard. Some hundred yeins, at the depth of 12 feet below 

Vor, IV. N° I, 
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the surface, form a great current at least two fathoms in circum- 
ference. On the 23d of September, 1810, the thermometer placed 
in it stood at 44:06°. 

As experience has now. shown that the colder springs flow near 
the surface of the earth, I think myself entitled to infer from my 
observations, continued during several years, that 43°70° is very 
nearly the true mean temperature of the earth at Upsala. 


(To be continued.) 


ARTICLE Y. 


New Observations on the Composition of Alcohol and Sulphuric 
Ether. Presented to the French Institute by M. Theodore de 
Saussure.* 


1. THE experiments which I published some years ago on 
alcohol and sulphuric ether} were sufficient to show that ether 
contains more carbon and hydrogen than alcohol; but they were 
far from showing the true proportion of the elements of these two 
liquids. I took care to announce that these first results were mere 
approximations, and contained only the rudiments of a set of expe- 
riments which would be resumed and completed. 

A great simplification of the means which I formerly employed 
for the analysis of ether, some improvements in the eudiometrical 
processes, and some corrections in the data from which these 
analyses are calculated, enable me at present to lay before the 
public much more correct results, 

The methods of analysing vegetable substances have not yet 
reached that precision which 1s exhibited in the analysis of different 
mineral substances. Such extreme accuracy would in all probability 
be useless if applied to bodies like alcohol and ether, the degree of 
purity of which is not yet ascertained: but we shall find that these 
two liquids have a property which determines with precision the 
manner of their composition. 

The data which serve as the basis of my calculations are the spe- 
cific gravities of the gases as determined by Biot and Arago, the 
weight of the cubic decimetre (61°028 cubic inches) of atmospheric 
air being 1°293 gramme (19:969 grains troy), at the temperature 
of 32°, when the barometer stands at 29:922 inches, and when the 
hygrometer marks extreme dryness.{ 1 admit that in these cireum- 
stances the cubic decimetre of carbonic acid gas contains 0°5378 
gramme (8°306 grains troy) of carbon, and that 100 parts by weight 


* Translated from the Bibliotheque Britannique, vol. liv. No. iv. Dec. 1813. 

+ Jour. de Phys. t. Ixiv. 

{ This would make the weight of 100 cubic inches of dry air, at the tempera- 
ture of 60°, 30°904 grains troy, which I believe about 0°404 grain too high,—T. 
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of this gas are composed of 72°63 oxygen and 27°37 carbon: 100 
parts of water by weight contain 88°3 of oxygen and 11-7 of 
hydrogen, the volumes of these gases being to each other as two to 
one. 

Section First. 


Analysis of Alcohol. 
2. Decomposition of Alcohol by means of a red-hot Porcelain Tube. 


The analysis of alcohol by burning it in a lamp does not give a 
correct result, because a portion of the liquid is volatilized without 
undergoing combustion. When the vapour of alcohol, mixed with 
oxygen and hydrogen gas, is detonated in a eudiometer over mer- 
cury at the temperature of the air, the combustion is complete ; 
but the operation is very complicated, and the quantity wrought on 
is too small to entitle the result to any confidence. When alcohol 
is distilled very slowly through a red-hot porcelain tube, it is almost 
wholly converted into water and a gas, which may be analysed 
without any difficulty. I have adopted this method, which is the 
most exact of all those with which I am acquainted. 

The alcohol which I employed was prepared by mixing spirit of 
wine with its own volume of water, and subjecting the mixture to 
successive slow distillations, preserving only the portions which 
passed over first in each. I obtained it of the specific gravity 
0°8302, at the temperature of 628° Fahrenheit. This result 
indicates, according to the table of Richter,* a liquid composed of 
13°8 water and 86:2 absolute alcohol of this author, which [ shall 
denote by the name of alcohol of Richter. Its specific gravity is 
0°792, at the temperature of 68° Fahrenheit. 

The result of my analysis has been reduced by calculation to 
what would have been obtained with the alcohol of Richter, because 
that alcohol serves as the basis of the most copious and accurate 
table that we have respecting the specific gravities of mixtures of 
water and alcohol; but this base is not pure alcohol, as Mr. Hutton 
obtained an alcohol of the specific gravity 0°784, at the temperature 
of 66°, which did not appear to be pure alcohol. 

I employed an alcohol mixed with a good deal of water, and 
rectified without the application of any saline substance, to guard 
against the objections of those authors who are of opinion that 
alcohol undergoes a chemical change by being concentrated accord- 
ing to the process of Richter, by means of muriate of lime. ‘Thjs 
alteration, which may be a purification (since in depriving it of 
water we separate those substances which are only soluble in water), 
is indicated by slight alterations in its flavour and smell, but occa- 
sions no perceptible alteration in the analysis. When the two 


* The correction which that table requires was made from Gilpin’s tables. a) 
fs Experiments en the congelation of alcohol by Mr, Hutton, Bib), vrit. 
vol, liii. : 
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liquors contain the same quantity of water, we observe between 
them, -either with respect to changes in their specific gravity by 
farther additions of water, or with respect to their other properties, 
differences too slight to be exactly determined, or to have any 
influence in the experiments abeut which I am occupied. 

I distilled slowly over a water bath, through a tube of porcelain 
heated to redness, and inclined a little, 81°37 grammes (1256-7 
grains) of the alcoholic liquor, which, as indicated by its specific 
gravity, contained 70°14 grammes (1083°3 grains) of the alcohol 
of Richter, and 11°23 grammes (173°4 grains) of water. The 
products of this operation passed into a narrow glass tube, a metre 
and a half (59°056 inches) long, surrounded with ice, and answering 
the purpose of a worm. It communicated with a small globular 
vessel placed to receive the liquid products, and to transmit the 
gas to the water trough. ‘This distillation continued 14 hours, and 
furnished, 

1. In the porcelain tube 0-05 gramme (0°77 grain) of charcoal. 

2. Chiefly in the glass tube 0°41 gramme (62 grains) of a mixture 
of volatile crystals in thin plates, and an essential oil, brown 
coloured, liquid, and having a strong odour of benzoin and empy- 
reumatic. ‘This product, whatever be its composition, is too small 
in quantity to be of much consequence in this analysis. The expe- 
riments which I have made on some essential oils induce me to 
consider them as composed of 0°7 carbon, 0°2 oxygen, 0°1 hydro- 
gen. I have applied this estimate to the oil obtained by the decom- 
position of alcohol. 

3. I collected in the globular vessel, and in other parts of the 
apparatus, 17°24 grammes (266°3 grains) of water, destitute 
of colour, and slightly impregnated with alcohol. Its specific 
gravity, at the temperature of 68°, was 0:9942. ‘This indicates a 
mixture of 16°59 grammes (256-2 grains) of water, and 0°65 
gramme (10°1] grains) of the alcohol of Richter. This reduces the 
70°14 grammes of alcohol operated on to 69°49 grammes (1073°2 
grains). This water reddened vegetable blues, and had the taste 
and smell of vinegar. It formed acetate of potash with that 
alkali; but the weight of the salt amounted only to five centi- 
grammes (0°77 grain). ‘This water was likewise rendered slightly 
muddy by nitrate of silver, and gave out vapours scarcely sensible 
at the approach of muriatic acid; but this acid did not produce a 
ponderable quantity of muriatic acid. In consequence of the very 
small proportions in which these substances were present, I may 
consider the liguid as a mere mixture of water and alcohol, in the 
proportions indicated by the specific gravity. 

4, The oxycarbureted hydrogen gas resulting from the decompo- 
sition of the alcohol, at the temperature of 521°, when the baro- 
meter stood at 28°375 inches, and when saturated with moisture, 
occupied the bulk of 87-07 litres (5313:7 cubic inches), which 
weighed 60°25 grammes (930°5 grains), taking the mean ‘of five 
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different products. [t did not contain a notable quantity of carbonic 
acid, at least the proportion of this gas did not exceed ~},th, and 
I neglected it. 

The volume of oxycarbureted hydrogen gas reduced to extreme 
dryness, at the temperature of 32°, and when the barometer stands 
at 29°922 inches, would be 77-924 litres (4744°7 cubic inches). It 
now weighed only 59:069 grammes (912°3 grains) in consequence 
of the subtraction of 1:181 gramme (18°2 grains) of water, which 
ought to be added to the 16°59 grammes (256°2 grains) of water 
obtained as the third product. 


3. Analysis of the Oxycarlureted Hydrogen Gas obtained from the 
Decomposition of Alcohol in a red-hot Porcelain Tube. 


The cubic decimetre’ (61-028 cubic inches), at the temperature 
of 32°, and when the barometer stands at 29922 inches, weighed 
at a medium 0°75804 gramme (11°707 grains). This weight during 
the course of the experiment underwent alterations which did not 
exceed a centigramme (0°1544 grain). They did not depend, as I 
had at first suspected, on the accumulation of charcoal in the tube, 
but upon the degree of heat to which the gas had been exposed, 
When the distillation became more rapid, and the porcelain tube 
less hot, more oil was obtained, and a heavier gas, containing a 
greater proportion of carbon. From a mean of all these products, 
it follows that 100 measures of the gas decomposed by detonation 
with 300 measures of oxygen gas over mercury,* consumed 121°95 
measures of oxygen gas, forming at the same time 81°15 measures 
of carbonic acid gas. It contained no azotic gas. + 

It results from these data that 100 parts by weight of this oxy- 
carbureted hydrogen gas, supposing it perfectly dry, are composed 
of 
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These products contain 10°189 parts of hydrogen, besides the 
elements of 32-237 parts of water. 
The gas which I have analysed has this remarkable property : the 


* In my former experiments this gas, as well as that obtained from ether, was 
decomposed over mercury. 

+ Not to be deceived respecting the presence or absence of azotie gas in oxy- 
carbureted hydrogen, we must analyse it before it has stood any length of time 
over water; because that liquid gives out to it the air which it contains, Alcohol 
does not contain a perceptible quantity of azote. Ihave found by experiments 
with the apparatus of Meusnier to collect the liquid formed when it burns in the 
open air, that the water formed by the combustion of alcohol and sulphuric ether 
contains in solution a sensible quantity of ammoniacal salts, butis notwithstanding 
almost pure: but I have found that pure hydrogen, and all hydrogenous sub- 
stances, though free from azote, furnish in these circumstances either ammonia or 
nitric acid, or these two substances united, and that the azotic gas of the air dis- 
#ppears at the same time, 
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volume of oxygen which it requires for its complete comlustion is to 
the volume of carbonic acid gas produced as three to two. 

The weight of hydrogen in excess above the elements of the 
water is to the weight of the charcoal as 1 : 5°65. 

Olefiant gas (called at present percarlureted hydrogen) contains 
no oxygen: but with respect to the hydrogen and carbon which it 
contains, it follows the same law as the oxycarbureted hydrogen, 
when in this last gas we consider only the oxygen in excess above 
the elements of water.* 

The carbonic acid is to the oxygen gas consumed as two to three, . 
100 parts of this gas consume in volume 300 of oxygen, and form 
200 of carbonic acid gas. The weight of the cubic decimetre 
(61°028 inches) of olefiant gas being 1°2649 grammes (19°535 
grains) at the temperature of 32°, and when the barometer stands 
at 29-922 inches.t It follows from this that 100 parts by weight of 
olefiant gas are composed of 
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The hydrogen is to the carbon ‘as 1 : 5°68; as is the case in the 
oxycarbureted hydrogen just analysed, when we consider only the 
hydrogen in excess above the elements of the water. 

It is evident from the comparison of these two gases that the 
oxycarbureted hydrogen from alcohol is merely olefiant gas and 
water reduced to their elements; for if in the analysis of the oxy- 
carbureted hydrogen we add to the 57°574 parts of carbon the 
10°189 parts of hydrogen which are in excess above the elements 
of the water, we have a compound of 67-763 parts which is con- 
stituted like olefiant gas, while the 32:237 parts that remain are 
constituted like water. Thus the oxycarbureted hydrogen obtained 
from alcohol by a red-hot tube is represented by 100 olefiant gas 
and 47°6 water; or, in other, terms, by the principles of olefiant 
gas, and about half their weight of water reduced to its elements. 


4. Application of the preceding Results to the Analysis of the 
Alcoliol of Richter. 


If we resume the products of the decomposition of alcohol by 


* Olefiant gas is composed of an atom of hydrogen weighing 0°132, and an 
atom of carbon weighing 0°751. . Now 1: 565:: 0°132: 0'746; so that the esti- 
mate of Saussure does not deviate much from the truth,—T. 

+ Olefiant gas, according to the way in which it is prepared, may have @ 
specific gravity differing a little from that given here; but in that case 100 mea- 
sures do not consume exactly 300 of oxygen, and form 200 of carbonic acid gas, 
Hence I consider it.as doubtful whether in such cases it be pure olefiant gas, The 
employment ef those numbers, which are within the limits of observations, is 
justified by the consideration that gases combine in volumes which have a simple 
ratio to each other, 

} I consider this gas as composed of 85:05 carbon + 14°95 hydrogen, which 
almost exactly agrees with the statement of Saussure.—T. 
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heat in close vessels, we find that 81°37 grammes (1256°7 grains) 
of weak alcohol, of the specific gravity 0°8307, furnished the fol- 
lowing products :— 
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If the small loss be considered as aqueous alcohol not decom- 
posed, the alcohol decomposed will be 77:95 grammes. If we 
reduce these results to what they would have been if we had 
employed the alcohol of Richter, all the above products remain as 
before, but the water is now reduced to 6°54 grammes, and the 
quantity of alcohol of Richter decomposed amounts to 66-07 
grammes. When for these products we substitute their elements, 
100 parts of alcohol of Richter are composed of 
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We find in this result 9°15 parts of hydrogen in excess over and 
above 38°87 parts of water reduced to their elements. 

This hydrogen in excess in the alcohol is to the carbon as 
1 : 5°68, just as in olefiant gas and in the oxycarbureted hydrogen 
gas obtained by the decomposition of alcohol. It is easy to see that 
100 parts of the alcohol of Richter are represented by the elements 
of 61°13 parts of olefiant gas and 38°87 of water. 

To obtain from this analysis the volume of oxygen gas which a 
given. weight of alcohol consumes in burning, and the volume of 
carbonic acid gas which it forms at the same tjme, it is sufficient to 
reduce by calculation the 51°98 parts of carbon into carbonic acid 
gas, and to consider that the volume of oxygen consumed must be 
equal to the volume of carbonic acid gas produced, and to half the 
volume of the hydrogen gas in excess. Thus a gramme (15:444 
grains) of alcohol of Richter requires for its combustion 1449°84 
cubic centimetres (8848°37 cubic inches) of oxygen gas, and forms 
at the same time 966°54 cubic centimetres (5898°77 cubic inches) 
of carbonic acid gas. 

Now these two numbers are to each other as 2:3. Hence I 
conclude that alcohol is represented by the combination of water 
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and olefiant gas reduced to their elements.* The alcohol of 
Richter, the specific gravity of which is 0-792 at 68°, is composed 
of 100 parts by weight of olefiant gas and 63°58 of water. We are 
not acquainted with alcohol entirely free from water; but it is suffi- 
cient at present to have determined the manner according to which 
that liquor is composed, and to have nearly indicated the proportion 
of the elements of a mixture of pure alcohol and water of a deter- 
minate specific gravity. 


Section SEconpD. 
Analysis of Sulphuric. Ether. 
6. Decomposition of Ether ly means of a red-hot Porcelain Tule. 


The ether which I employed for these experiments had been 
rectified by three successive operations :—1. It was distilled from a 
solution of potash till one half came over. 2. The product was 
washed with twice its weight of water. 3. It was then distilled 
from muriate of lime at the temperature of 91°5°, and only the 
third part of the liquor was collected for experiment. The ether 
thus obtained was of the specific gravity 0°7155, at the temperature 
of 65°. J distilled, ata temperature below that at which ether boils, 
47 grammes (725°868 grains) of that liquid through a red-hot 
porcelain tube. This apparatus was similar to that described for the 
analysis of alcohol. ‘The operation lasted nine hours. ‘The pro- 
ducts were— 

1. In the porcelain tube a small quantity of charcoal, which 
weighed 0°12 gramme (1°85 grain). 

2. An empyreumatic oil. It was brown, liquid, volatile, and 
soluble in alcohol. There was likewise a thick blackish substance, 
only soluble in ether, and analogous to pitch. There were like- 
wise crystals in thin plates, less volatile than the brown oil, and 
similar to those which the alcohol produced when treated in the 
same way.f ‘The mixture of these three substances weighed 0°4 
gramme (5178 grains). 

3. There was disengaged 55°85 litres (3408°4 cubic inches) of 
gas at the temperature of 611°, and when the barometer stood at 
0:7509 metre (28-776 inches), and saturated with moisture. The 
first portions, constituting a third of the whole, contained 1, of 
their volume of carbonic acid gas ; the remainder contained none 
of that substance. ‘These 55°85 litres weighed 43°245 grammes 


* The proportions found by Saussure make alcohol a compound of two inte- 
gtant particles of olefiant gas and one of water; or of two atoms carbon, three 
hydrogen, and one oxygen.—T. 

+ They are soluble in alcohol. They disappear in water at the end of some 
days. In oxygen gas they only burnat a red heat, and in the state of vapour. 
They are not decomposed by repeated volatilizations in this gas at a temperature 
below incandescence. Oil of rosemary and of oranges passed through a red-hot 
tube furnish them equally ; but I have always obtained them in too small a quantity 
to be able te determine exactly their nature and properties, . 


_——— 
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(667°38 grains) ; but as no water was disengaged, we may suppose 
that the gas, before it came to the pneumatic trough, was destitute 
of hygrometrical water. In that case it would only have weighed 
42°36 grammes (654°21 grains). ‘The gas carried along with it a 
yellow vapour, which appeared to consist of the liquid empyreu- 
matic oil mentioned in the second product. It was most abundant 
when the porcelain tube was least hot, and the distillation most 
rapid. 5 

Forty-seven grammes (725°868 grains) of sulphuric ether then, 
when decomposed by the process here followed, produced 
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This loss, which amounts to about nine per cent., and which 
seems owing to the volatilization of an oil not ascertained, is too 
great to enable us to draw accurate conclusions from my experi- 
ments on the constituents of ether: but we may form an approxi- 
mation from the analysis of the gas obtained, which amounts to 
about nine-tenths of the whole ether decomposed. 


7- Analysis of the Oxycarbureted Hydrogen obtained ly passin 
; Ether through a red-hot Porcelain Tule. ' 


The specific gravity of this gas (abstracting the small quantity of 
carbonic acid gas above mentioned) increased when the distillation 
was conducted with greater rapidity, and when the gas experienced 
less heat. When this gravity was at its maximum, the cubic deci- 
metre (61°028 cubic inches) of gas weighed 085808 grammes 
(13-252 grains), at the temperature of 32°, and when the baro-~ 
meter stood at 29°922 inches, and supposing it deprived of all 
moisture : 100 measures of it mixed with 300 measures of oxygen 
gas, when detonated over mercury, consumed 152°48 measures of 
oxygen, and formed 101°89 measures of carbonic acid. Hence it 
was composed by weight of the following constituents :— 
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These products give us 11°21 parts of hydrogen in excess above 
24°93 parts of water reduced to its elements, 
Two-thirds of the gas obtained by the distillation of ether had 
nearly the composition just stated, 
When the oxycarbureted hydrogen was lightest, the cubic deci- 
\ 
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metre (61°028 cubic inches) weighed 0°81196 gramme (12°54 grs.) 
at the same temperature and pressure, and in the same degree of 
dryness as the preceding: 100 measures of it consumed 143°32 
measures of oxygen gas, and formed 93°15 measures of carbonic 
acid gas. Hence it follows that 100 parts by weight of this gas 
are composed of the following constituents :— 
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In these products we find an excess of 11°7 hydrogen above the 
26°6 parts of water reduced to its elements. 

This gas, notwithstanding its variation in its specific gravity, has 
this property in common with alcohol and with the oxycarbureted 
hydrogen obtained by the decomposition of alcohol, that the oxygen 
consumed ts to the carbonic acid produced as three to two. It follows 
that the oxycarbureted hydrogen gas from ether is represented, as 
in all the preceding analyses, by olefiant gas and water. The oxy- 
carbureted hydrogen from alcohol is represented by 2 olefiant and 
nearly 1 water, or by 100 olefiant gas and 47:6 water. 

The oxycarbureted hydrogen from ether is represented by 3 
olefiant gas and 1 water in weight. 


8. Analysis of Sulphuric Ether by the Detonation of its elastic 
; ' Vapour with Oxygen Gas. 


In my first experiments on the composition of ether I analysed it 
by saturating oxygen gas with the vapour of ether. The super- 
abundant liquid was removed by filtering paper, the increase of bulk 
was determined, and the whole was detonated, after the addition, 
of a farther portion of oxygen gas. The first operations were inde- 
pendent of each other, and they required the same temperature and 
pressure, which could not be ascertained in a satisfactory manner. 
When I absorbed the liquid ether by means of filtering paper I was 
not aware that any of the ether in the state of vapour was condensed ; 
but new experiments on the absorption of gases by porous bodies 
have shown me that this is the case, though in other respects paper 
has no action on ether. 

I follow at present a simpler process, and one which is much more 
accurate. It is sufficient, 1. To weigh in a small phial with a wide 
mouth, and shut with a glass stopper, a quantity of ether much less 
than what is sufficient to saturate the oxygen gas, which ought to 
stand over mercury in a tall narrow glass jar. 2. To open the phial 
under mercury, and introduce it into the receiver. 3. To measure 
the volume of the gas after the solution of the ether in the oxygen. 
We thus obtain an etherial gas which does not contain liquid ether, 
and which may be analysed with accuracy, as we know the propor 
tion of oxygen and ether gas which it contains. 
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I add, for example, 0°525 gramme* (8:108 grains) of liquid 
ether to 526:76 cubic centimetres (3214°7 cubic inches) of dry 
oxygen gas, reduced to the pressure of 29-922 inches of mercury, ° 
and at the temperature of 32°. In half an hour ali the liquid 
ether disappeared, and the gas dilated by the etherial vapour occu- 
pied the bulk of 682°87 cubic centimetres (4167°4 cubic inches). 

I put this into the detonating tube over mercury, and burned it by 
means of the electric spark, after adding to it four times its volume 
of oxygen gas; for unless there be a great proportion of oxygen, 
the eudiometer is broken by the explosion. These 5°25 decigrammes 
(8:108 grains) of ether consumed in this experiment 1008°6 cubic 
centimetres (6155°3 cubic inches), and formed 661°4 cubic centi- 
metres (4036°4 cubic inches) of carbonic acid gas, 

In another experiment, which was more exact, because it was 
made with oxygen gas in a state of greater purity, 5*4 decigrammes 
(8-34 grains) of ether changed 525-81 cubic centimetres (3208-9 
cubic inches) of oxygen gas into 687°23 cubic centimetres (4194 
cubic inches). This quantity of ether consumed by its detonation 
1027 cubic centimetres (6267°6 cubic inches) of oxygen gas, and 
formed 632°8 cubic centimetres (4167 cubic inches) of carbonic 
acid gas. Hence it follows that 100 parts by weight of. ether are 
composed as follows :— / 
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In these products we find 12°07 parts of hydrogen above 19:95 
of water reduced to its elements. 

This hydrogen in excess above the elements of water is to the 
carbon contained in ether as 1 : 5°635 or, in other terms, the 
volume of oxygen gas consumed ly the ether is to the volume of 
carbonic acid gas produced as three to two, as is the case in alcohol, in 
the oxycarbureted hydrogen gas from alcohol, in that from ether, 
and in olefiant gas. If we add (in the 100 parts of ether that I 
have analysed) to the 67-98 parts of carbon the 12:07 parts of 
hydrogen in excess above the elements of water we obtain 80-05 
parts which are composed as olefiant gas is.t The 19:95 parts 


* I might easily have made this experiment on a larger scale, but it would not 
have been more accurate, because the eudiometrical errors would have been infi- 
nitely greater than those of weighing, which was conducted on a balance sensible 
to a milligramme (0°0154 grain), 

+ If we substitute in these 80:05 parts the principles of olefiant gas as I ob- 
tained them jn sect. 3, we find them to be— 
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remaining are merely water. Ether, then, is represented by the 
elements of 100 parts in weight of olefiant gas and 25 parts of 
water. 

By the analysis which I have made we perceive the justice of 
Count Rumford’s observations in his Inquiry into the Heat evolved 
during Combustion. This philosopher, on comparing the heat 
produced by the combustion of ether with the heat that would have 
been produced by the elements of that liquid, such as I announced 
them in my first experiments, (Journal de Physique, 1807) found, 
by means of his calorimeter, that I must have assigned an excess of 
hydrogen. He confirmed by this method my first analysis of 
alcohol: but this agreement is not incompatible with an inaccurate 
analysis when the errors compensate each other. 


9. Principal Results of the preceding Researches. 


Ether and alcohol are two combinations of water and olefiant gas 
reduced to their elements.* 

The same holds with the gas obtained by passing ether or alcohol 
through a red-hot porcelain tube. 

Ether of the specific gravity 0°7155, at the temperature of 68°, 
is represented by the elements of 100 parts of olefiant gas in weight 
and 25 parts of water. 

Alcohol is represented by olefiant gas united to a much greater 
proportion of water, and which may be stated as an approximation 
at half the weight of the olefiant gas. 

The alcohol of Richter, or the alcoholic liquid, having the 
specific gravity 0°792, at the temperature of 68°, is represented by 
100 parts of olefiant gas and 62°6 parts of water. As this alcohol 
contains an indefinite quantity of water accidentally present, that 
quantity is confounded (in the 63°6 parts just indicated) with the 
water essential to pure alcohol. + 

One hundred parts in weight of alcohol of Richter contain— 


* According to the preceding analysis ether should be a compound of five integrant 
particles of olefiant gas and one of water; or of six atoms hydrogen, five carbon, 
and one oxygen. Hence it contains more carbon and less oxygen than alcohol, 
and is of a much more complicated composition.—T, 

+ Among the conjectures which may be made respecting the quantity of water 
essential to pure alcohol, the supposition which appears to me the most probable 
is that it contains a quantity of elementary water double in weight to that which 
exists in éther ; that is to say, that pure alcohol is represented by 100 olefiant gas 
and 50 water, as is nearly the case with the gas obtained by passing aqueous 
alcohol through a red-hot porcelain tube. According to this notion, 100 parts of 
Richter’s alcohol would contain 91:7 pure alcohol and &*3 water; and hes of pure 
alcohol would be composed of 


Carbon. Wc cuis ciaian caine dit amlectainecte rishicia stat, «ac ae 


Oxygen.. Gods ootiead Sue rklse ee nates velbaees 29°44 
Hydrogen... . 13°88 
100-00 


Tn these products there is an excess of 9°98 hydrogen above the water reduced to 
its elements, 
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Carbon *eeeevesvn evr eov ee eevee eoev ee eeee 51°98 


MPRSEED 0's °5 na 9 gn bitie ‘ais & ole m ohra/si Sima . 34°32 
Hydrogen... . sss . Be aie ein seine br a 
100-00 


In these products there are 9°15 parts of hydrogen in excess 
above 38°87 parts of water. 

One hundred parts in weight of sulphuric ether, of the specific 
gravity 0°7155, at the temperature of 68°, contain— 


MUaNDON Ne ci averohe 2) ohare la a lele eicis's atta 07°99 
DIEU PER 6 aes a, 015 91.510 oj .ni Slatin Be a 
Hydrogen ......... ot altesen bp eneias aD 

100°00 


In these products we find 12°07 parts of hydrogen in excess above 
19°95 parts of water reduced to their elements. 

The analysis of ether is more precise than that of alcohol, as far 
as the proportion of water is concerned, not only because the ether 
has been analysed by a more direct process, but because water being 
almost insoluble in ether, it can only contain a very small quantity 
of water accidentally present. 

To obtain the proportion of olefiant gas in alcohol, ether, and 
the gases produced by passing these liquids through a red-hot tube, 
it is sufficient to add to the carbon indicated by analysis the excess 
of hydrogen above the elements of water. The remainder is merely 
water. ‘Thus the weight of the olefiant gas in 100 parts of ether 
is equal to 67°98 + 12°07 = 80°05; and the 19:95 parts that 
remain are water. 

The volume of oxygen gas, which alcohol consumes in burning, is 
to the volume of carbonic acid gas produced at the same time in the 
proportion of three to two, as in the case of olefiant gas, the small 
errors in such observations excepted. A gramme (157444 grains) 
of alcohol of Richter consumes 1449°8 cubic centimetres (8848-37 
cubic inches) of oxygen gas, forming 966°54 cubic centimetres 
(5898°77 cubic inches) of carbonic acid gas, supposing these gases 
at the temperature of 32°, under a pressure of 29°922 inches of 
mercury, and destitute of moisture. 

The same ratio of three to two is observed between the oxygen 
consumed and carbonic acid formed in the combustion of ether. A 
gramme (15°444 grains) of ether consumes }902 cubic centimetres 
(11607 cubic inches) of oxygen gas, and forms 1264 cubic centi- 
metres (7713°9 cubic inches) of carbonic acid gas. 

The same ratio of three to two exists likewise in the products of 
the combustion of the gases, derived from the decomposition both 
of alcohol and ether: 100 parts in volume of the gas from alcohol 
consume 121+95 measures of oxygen gas, and form 81°15 measures 
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of carbonic acid gas. The cubic decimetre (61028 cubic inches) 
of this gas weighs 0°75804 gramme (11°707 grains). 
One hundred parts by weight of this gas are composed of 


Carbon.... 57°574 ) 10°189 hydrogen in excess above 
Oxygen ... 28°466 ¢ 32°237 parts of water reduced to its 
Hydrogen. . 13°960 elements 


100:000 


One hundred parts in volume of the gas from the decomposition 
of ether consume 152°48 measures of oxygen, and form 101°89 
measures of carbonic acid. The cubic decimetre (61:028 cubic 
inches) of this gas weighs 085808 gramme (13°252 grains). 

One hundred parts in weight of this gas contain the following 
constituents :—- 


Carbon .... 63°86 ) 11:21 hydrogen in excess above 
Oxygen ... 22:01 ¢ 24°93 parts of water reduced to its 
Hydrogen, . 14:13 elements 


100-00 


The volume of hydrogen gas in excess above the elements of 
water, both in alcohol, ether, their gaseous products, and in ole- 
fiant gas, is equal to the volume of the carbonic acid gas produced 
by each of these substances during its combustion. 

We may in consequence of this property, or of the ratio of three 
to two mentioned above, establish the proportion of the three 
elements which constitute the known weight of alcohol or ether, if 
we have any one of the three following data:—1. The hydrogen in 
excess above the elements of the water. 2. The oxygen consumed 
during the combustion. 3. The acid produced during that process. 

Since alcohol is represented by olefiant gas united to a quantity 
of water equal to about haif the weight of that gas, while ether is 
composed of olefiant gas united only with water amounting to one- 
fourth the weight of that gas, and since olefiant gas contains no 
water, we sce what is the action of sulphuric acid on alcohol to 
form either ether or olefiant gas. In both cases it merely abstracts 
the water essential to the alcohol. When we mix this last liquid 
with about its own weight of sulphuric acid, we employ only the 
quantity of acid necessary to abstract one-half of the water essential 
to ether, and we obtain ether. When we mix alcohol with four 
times its weight of sulphuric acid, we add a sufficient quantity to 
deprive it of the whole of its water, and then, instead of ether, 
olefiant gas is obtained. 

A certain portion of the alcohol destined to these operations 
appears, in consequence of the too energetic action ef the acid, to 
undergo a farther decomposition towards the end of the distillation 
than is necessary either for the production of ether or olefiant gas, 
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Hence the charry residue. This decomposition is the cause that we 
obtain a much smaller quantity of ether than that contained in the 
elements of the alcohol. ‘Two parts of the alcohol of Richter 
contain the elements of about one and a half of ether; but we 
never obtain more than two-thirds of this quantity. * 


ARTICLE VI. 


Catalogue of Scientific Books published in Sicily between 1800 and 
1812.+ 


I. /Vorks on Physics and Astronomy. 


1. Elements of Experimental Philosopy ; by the Abbate Scina ; 
Palermo, 1803 ; in three volumes, with plates, 

2. Elements of particular Physics (Fisica particolare) ; by the 
same author ; Palermo, 1804; one volume. 

3. The Foundation of general Physics, established on the Evi- 
dence of Facts; by the Abbate Russo and Scire ; Palermo, 1810; 
one volume. 

4. Mean Position of the principal fixed Stars at the beginning of 
the Nineteenth Century; by P. Giuseppe Piazzi; Palermo, 1803; 
one volume folio. 

5. A Dissertation on the Comet of 1811; by P. Giuseppe 
Piazzi; Palermo, 18]1. 

6. Annual Calendar ; by P. Piazzi; Palermo, 1806—1814. 


Il. Works in Natural History and Botany. 


7. Elements of Natural History; by Professor Camcillo; Pa- 
lermo, 1801; three volumes, and a Supplement to the Mineralogy. 

8. Memoirs by the Abbate Francesco Ferrara, of Catania: 
1. On the Bitumen Lake in the Southern part of Sicily: 2. On 
Sicilian Amber: 3. On Hiblean Honey, and the city of Hibla 
Megara: 4. On Nasso and Gallipoli; Palermo, 1805; one volume. 
ne book is written by the well known author of the History of 

itna. 

9. The Flegrean Plains of Sicily; by the Abbate Ferrara, Pro- 
fessor of Natural Philosophy in the University of Catania; Messina, 
1810; one volume, with figures and a map. 

10. Characters of some new Genera and Species of Animals and 


* This explanation of Saussure does not appear to correspond quite accurately 
with fact. When a mixture «f four parts sulphuric acid and one part alcohol are 
distilled, not only olefiant gas is evolved, but likewise carbonic acid gas; and the 
proportion of this last gas increases as the process advances,—T. 

t Lhave translated this article, which the English reader will probably consider 
asa curiosity, from an Ltalian journal published at Palermo monthly, and enti- 
tled, Speechio delle Scienze o Giornale Enciclopedico di Sicilia. JT have received 
the first two numbers, published in January and Vebruary, 1814.—T, 

* 
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Plants found in Sicily, with various Observations on the same; by 

Sign. Constantino S, Rafinesque Schmaltz ; Palermo, 1810; one. 
volume, with 20 plates, and 77 figures. This book contains a_ 
description of 24 new species of birds and reptiles, 51 new genera 

and 154 new species of fish, 21 new genera and 88 new species of 

plants, all observed in Sicily, and hitherto undescribed. 

11. Index to the Echthyology of Sicily, or a methodic catalogue 
of the Latin, Italian, and Sicilian names of the fishes which 
frequent the coast of Sicily, arranged according to a natural 
method, and followed by an appendix which contains the descrip- 
tion of some new Sicilian fishes; by Sign. C. S. Rafinesque 
Schmaltz; Messina, 1810; one volume, with two plates. This 
book contains a description of 390 species of Sicilian fish, 200 only 
of which have been described by preceding writers. ‘The appendix 
contains a description of 28 new genera and 45 new species. 

12. A hundred and twenty plates of the Panphyton Siculum of 
Cupani, newly engraved; by Sign. C. S. Rafinesque Schmaltz; 
Palermo, 1812; folio. The original work of Cupani contains 650 
plates ; 120 of them have been engraved, to give the Sicilians an 
idea of the original work. 

13. Prospectus of the Pamphysis Sicula, sive Historia Naturalis 
Animalium, Vegetabilium, et Mineralium que in Sicilia vel in 
circuitu ejus inveniuntur. Opus inceeptum a P. Franc. Cupani in 
Panphyto Siculo, continuatum ab Anton. Bonanno Gervasi, Jos. 
Steph. et Franc. Chiarellius, et ab C. T. Rafinesque Schmaltz locu- 
pletatum, &c.; Palermo, 1807. 

14, Fifty Figures of new Genera and new Species of Plants of 
the United States of America; by Sign. C. 5. Rafinesque Schmaltz; 
Palermo, 1808. 

15. Sicularum Plantarum Centuria Prima; by Antonino Bivona 
Bernardi; Panormi, 1806—Centuria Secunda, Panormi, 1807. 

16. A Monograph of the Genus Talpis; by Ant. Bivona ; 
Palermo, 1810. . 

17. Essay on Botany ; by Ferdinando Cosentino; Catania, 1805. 

18. Prospectus of the Minerals of Sicily; by Dr. Giuseppe 
Emmanuele Ortolani; Palermo, first edition, 1808—second edition, 
1809. 

19. Synoptical Tables of the Productions of Etna; by Dr. Car- 
melo Moravigna ; Catania, 1810. 

20. Synopsis Plantarum Horti Botanici Academia Regia Panor- 
mitanse ; by Dr. Giuseppe Tineo; Panormi, 1802 and 1807. 

21. Account of the Eruption of Etna in 1802; by Dr. Mara- 
vigna, Professor of Chemistry in the University of Catania ; 
Catania, 1803. fe 

22. Account of the Eruption of Etna in 1809; by the Abate 
Chiavetta ; Messina, 1809. 

23. Account of the same Eruptions of 1809; by Sign. Gem- 
mellaro; Messina, 1810. 

24. Description of three new Sicilian Plants, Astragalus Siculus, 
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Anthoxanthum Gracile, and Barkausia Hyemalis; by Sign. Ant- 

‘* Bivona. In the Literary and Political Journal of Palermo, 1810, 
’ Nos. 4, 8, and 10. . ‘ 


’ 


Ill. Works on Agriculture and Economy. 


25. Three Memoirs on Agriculture; by the Cav. Livy. 1. Gn 
the Use of the Alga Marina in Agriculture and in the Arts. 2. On 
the Treatment of Vines. 3. On the Economy of the Flour which 
flies away in the Mill, and during the Separation of the Bran; 
Palermo, 1800. 

26. Economical and Agricultural Memoirs regarding the Corn of 
the Kingdom of Sicily; by the Ab. Paolo Balsamo; Palermo, 
1803. 

27. Journal of a Journey made in Sicily, and particularly in 
the County of Modica; by the Ab. Paolo Balsamo; Palermo, 
1809. , 

28. Instructions respecting the Culture of Mulberries and the 
Breeding of Silk Worms, by means of which a greater Quantity 
may be obtained, with less Expense and Trouble; by Antonio Maria 
Curiazzo; Messina, 1810. 

* 29. Agricultural Essays adapted to the Island of Malta and 
Gozzo ; by P. Carlo Giacinto, Professor of Botany in Malta; Mes- 
sina, 1811. 

30. Economical Dissertations respecting the Kingdom of Sicily; 
by Sign. Salvadore Scuderi, Professor of Economics, Commerce, 
and Agriculture, in the University of Catania; Catania, 1811. . 


IV. Works on Medicine. 


31. Program of a System of Theoretic Medicine, arranged 
according to the Analytical Method ; by Dr. Rosario Scuderi; 
Palermo, 1804. 

32. Dissertation on the Extirpation of Cancers; by-Dr. Franc. 
Cannizzaro di Vizzini; Palermo, 1801. 

33. Advice to Physicians respecting the System of Brown; by 
Dr. Trusso; Palermo, 1806. 

34. On the Reforms requisite in the Medical Chairs of the 
University of Palermo; by Dr. Vincenzo Genuardo; Palermo, 
1809. 

35. A Historical Essay on the Yellow Fever of America; by Dr 
Schiofessie, translated yy Dr. Coco; Palermo, 1805. 

. 36. Medical Considerations and Meditations on Living Man ; 
» by Dr. ; translated by Dr, Carmelo Maravigna, with notes 5) 
Catania, 1810. 

37. Lssay on Misfortune and its Medicinal Virtues; by Sign, 

_ Comandante Poli; Palermo, 1811. 
38. Essay on the Cow-Pox; by Dr. Francesco Caleagni, Phy- 
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sician of the Spedale Grande; to serve for advice to the people and 
instructions to young physicians and surgeons to practise or direct 
inoculation, and preserve the matter; Palermo, 1809. 

39. Essay on the Cow-Pox found in the Bocca di Falco, a 
village near Palermo, in the month of April, 1811; by Dr. Giov. 
Battista Amati; Palermo, 1811. 

40. Medical Education; by the Abate D. Ignazio Salemi. An 
association was proposed in Palermo in 1811 for printing this work ; 
but the undertaking has not yet been accomplished. ‘The same 
year Dr. Calcagni proposed to print a translation of Bichat’s Gene- 
ral Anatomy applied to Physiology and Medicine ; but the expense 
could not be defrayed, and the manuscript still remains in the hands 
of the translator. 


V. Works on Geography and Statistics. 


41. Geographical Dictionary of the Kingdom of Sicily ; by the 
Abate Francesco Sacco ; Palermo, 1800. 

42. Geographical Description of the Island of Sicily and the’ 
neighbouring Islands; by Sign. Mariano Scasso Borello; Palermo, 
1810. 

43. General Statistics of Sicily ; by Messrs. Ortolani and Rafa- 
nesque: Part First, Physical Description of Sicily ; Palermo, 
1810. 

The remainder of this work was suppressed by the Sicilian 
Government, because it laid open the abuses under which Sicily 
groans. 

44, An Historical and Statistical Essay on the City and Island of 
Zante; by Sign. Paolo Mercati; Messina, 18:1. 

45. Elucidations of the Map of the Old City of Jerusalem; by 
P. Tommaso Rodriguez, Commissioner to the Holy Land; Mes- 
sina, 1812. 


AxticLe VII. 


Astronomical and Magnetical Olservations at Hackney Wich, 
By Col. Beaufoy. 


Latitude, 51° $2’ 40°3"’ North, Longitude West in Time 6'5°5- 


May 18, Emersion of Jupiter’s §10h 35’ 04% Mean Timeat H.W. 
Case eh SNS Bane adiea e 351) 13 Ditto at Greenwich. 
May 25, Immersion of Jupiter's §11 18 AT Mean Time at H.W. 
AU SMSC esac serleoscwen SH 18 44 = Ditto at Greenwicb.. 
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1814, 


Astronomical and Magnetical Observations. 


Ee 


Morning Observ. Noon Observ. | Evening Observ. 
Month, 
Hour. | Variation. | Hour. | Variation. | Hour. [_ Variation. 
May 13) 8h 45/ 24° 13’ 17”) Ih 55/ (24° 23% 43”) 6h 30' 124° 15’ 50” 
Ditto 19| 8 45 |24 12 34] 1 45 j24 22 04]6 35 \24 15 12 
Ditto 20} 8 50 \24 16 25] 1 85 |24 22 41 |6 30 24 16 00 
Ditte 21} 8 40 24 12 11/1 40 |24 24 34;6 50 (24 18 49 
Ditto 22} 8 45 (24 9 22) 1 35 {24 25 10/6 35 (24 16 38 
Ditto 23} 8 35 (24 9 30/— —{f/— — — {6 40 24 Il 16 
Ditto 25) 8 35 (24 10 02/1 35 |24 20 18} 8 05 24 15 58 
Ditto 26 8 45 124 15 20/1 50 (24 22 25/6 35/24 16 11 
Ditto 27| 8 45 |24 13 56] 1 35 |24 20 55|6 85 24 17 OS 
Ditto 28) 8 45 (24 14 20/1 35 |}24 20 30/6 35 (24 16 55 
Ditto 29) 8 45 |24 13 41/1 45]24 23 1016 30 (24 IT 03 
Ditto 30 8 45 /24 11 56] 1 435 /}24 23 O1;6 30 24 15 35 
Ditto 31'8 45 |24 14 55/1 40 (24 23 4T|6 40 (24 16 38 
1814. : 
Mean of Morning at 8 45’...., Variation ode io’ 49” 
Observations Noon at 1 44..... Ditto 24 22 13 West. 
in May. Evening at 6 38..... Ditto 24 16 14 
Morning at 8 45..... Ditto 24 12 53 
Ditto in April. J Noon at 1 48..... Ditto 24 23 53 West. 
Evening at 6 29..... Ditto 24 15 30 
Morning at 8 52..... Ditto 24 14 29: 
Ditto in March } Noon at 1 52..... Ditte 21 23 08 }West: 
Evening at 6 I11..... Ditto 24 15 33 
Morning at 8 AT..... Ditto 24 14 50 t west 
Ditto in Feb. Noon at 1 52..... Ditto 24 20 58 ‘ 
{ Noon at— —....,. Ditto — — — Not obs. 
Morning at 8 52..... Ditto 24 15 O05 West 
Ditto in Jan. { Soon at 1 583..... Ditto 24 19 03 r 
Evening at — —..... Ditto — — — Not obs; 
1813. Morning at 8 53..... Ditto 24 17 21 UL west 
Ditto in Dec. ~ Noon at 1 53..... Ditto 24 19 A9 " 
{ Noon at— —..... Ditto -- = Not obs; 
Morning at 8 42..... Ditto 24 17 42 } West 
Ditto in Nov. < Noon at 1 54..... Ditto 24 20 24 is 
Evening at — —....., Diito — — = Not obs: 
Morning at 8 45..... Ditto 24 15 Al 1 West 
Ditto in Oct. Noon at 1 59..... Ditto 24 22 53 " 
Evening at — —...., Ditto — — — Not obs. 
Morning at 8 53.,,.. Ditto 24 15 46 
Ditto in Sept. < Noon at 2 02..... Ditto 24 22 32 ° West. 
Evening at 6 03,.... Ditto 24 16 04 
Morning at 8 44..... Ditto 24 15 568 
Ditto in Aug. < Noon at 2 02..... Ditto 34° 293 $2 ‘ West. 
Evening at 7 05....,. Ditto 24 16 O8 
Morning at 8 $87..... Ditto 24 14 32 
Ditto in July.2 Noon at 1 50..... Ditto 24 23 O04 > West. 
Evening, at’ 7 08..... Ditto 24 13 56 
Morning at B 30..... Ditto o4°°'12 °35 
Ditto ia June. 2 Nvon at L 33....« Ditto 24 22) 17 West. 
Evening at 7 04..... Dilto 24 16 O4 
Morning at 8 22.,..., Ditlo 24 12 O02 
Ditto in May. < Noon BE. Fy Olrecen; DIO 24 20 54 4 West, 
Evening at 6 14..... Ditto 24 13 47 


D2 


= 
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Morning at 8 31..... Ditto 24 09 18 
Nitto in April.< Noon at @ 59..... Ditto 24 21 12 > West. 
Evening at 5 46,.... Ditto 24 15 25 


Magnetical Observations continued. 


Morning Observ. Noon Observ. Evening Observ. | 


Month. 


Hour. | Variation. Hour. | Variation, Hour. | Variation. 


June 1] 8» 40'\24° 14’ 36”, 1» 50! lode 93° 95”|—n —/|0 sw 


| 
Ditto 2— —|j— — —|— —/- — —)}] 6 35 24 17 50 
-Ditto. 3} 8 40/24 15 32/— —|}—- — —|— — |— anal ee 
Ditto 4— —|— — — 1 35 j24 23 33 |— —|—- — — 
Ditto 5) 8 50 |24 14 00] 2 25 \24 24 56|6 45 \24 15 49 
Ditto 6| 8 40 24 14 05] 1 45 24 2f 57} 6 4024 18 10 
Ditto 7}8 50 124 10 58/2 16 \24 22 59; 6 40 \24 17 50 
Ditto 8} 8 40 24 13 56/1 35 )24 21 58} 6 40 j24 18 41 |* 
Ditto 9} 8 95 |24 13 02; 1 30 \24 23 47) 6 45 \24 17 13 
Ditto 10} 8 45 |24 13 58} 1 35 [24 22 39 6 50 \24 15 50 
Ditto 11} 8 40 j24 14 23,1 40 [24 23 26! 6 45 \24 16 16 
Ditto 12} 8 30/124 13 OT] 1 55 124 22 28) 8 10 |\24 i5 02) 
Ditto 13} 8 45 |24 9 15) 1 45/24 23 28)6 55 |24 14 15 
Ditto 14 8 35 |24 10 44} 1 35 (24 23 20/7 O05 \24 16 41 
Ditto 1b|— —|—- —’—— — 1 35 }24 24 18|6 50/24 17 26 
Ditto 16] 8 30 |24 11 33/12 50 |24 23 2616 45 \24 15 03 
Ditto 17} 8 40 |24 12 3311 50124 21 50'6 45 124 15 38 


ba nnn ee EEEEEESINENEEEne en 


ees Between noon of the Ist May f ‘ 
Raia fallen 1 sete noon of the Ist cae io each hehe 
1 


Errata in the Noon Observation of May 17, 1814. 
For 24° 11’ 52” read 24° 21’ 52” 


ArticLE VIII. 


ANALYSES or Booxs. 


Experiments and Observations on the Atomic Theory and Electricaé 
Phenomena. By William Higgins, Esq. F.R.S, and M.R.I.A. 
Professor of Chemistry to the Dublin Society. 


Wuen I published my answer to Mr. Nash’s claim of the dis- 
covery of the atomic theory for Mr. Higgins, in the Annals of Phi- 
losophy for May, I was not aware of the publication of the book 
the title of which stands at the head of this article, and still less of 
the great heat with which Mr. Higgins himself had set forward his 
own claim. The work was printed in Dublin, for Longman. and 
Co. London. It was put into my hands by a friend some weeks ago. 
I have never seen it advertised in any newspaper; yet there can be 
no doubt that the book is published and on.sale in London. I 
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conceive, therefore, that I shall contribute in no inconsiderable 
degree to promote the object of the author by giving an account of 
it here; which will make its existence known to the chemical 
world in general very speedily. 

The book itself consists of 172 octavo pages; there is,’ besides, 
an Appendix of eight pages, very strongly resembling Mr. Nash’s 
letter irr the Philosophical Magazine, and confirming some sus- 
picions which had struck me respecting the source from which the 
statements in that letter had originated. 1 shall in the first place 
endeavour to give my readers a notion of the work itself, and then 
consider the Appendix. 

The book itself consists of three parts, not very intimately con- 
nected with each other. 1. Copious quotations from his former 
work, published in 1789. These quotations are modernized in the 
language, and adapted to the present chemical nomenclature. I 
have not taken the trouble to compare them with the original ; but 
as far as I can judge from recollection, they seem to be pretty fair 
translations of the passages in the Comparative View. The object 
of these quotations is to show that Mr. Higgins, in the Comparative 
View, established three points: 1. That chemical substances unite 
atom to atom. 2. That when an atom of any body, a, combines 
with two atoms of another body, J, it retains one atom of J with 
twice the force that it does two atoms. In like manner it retains 
one atom of J with thrice the force that it does three atoms, and 
with four times the force that it does four atoms. 3. That in his 
work, entitled, Comparative View, he pointed out the method of 
determining the weight of atoms, and did every thing that Mr. 
Dalton did, and a great deal more. 

** IT cannot,” he observes, ‘‘ with propriety or delicacy, directly 
say that Mr. Dalton is a plagiarist, although appearances are against 
him. Probably he never read my book ; yet it appears extraordi- 
nary that a person of Mr. Dalton’s industry and learning should 
neglect one of the few works that was expressly written on the 
subject of theory. At the time it was published, there were one 
thousand copies of it sold, and it was the principal means of putting 
an end to the controversy already alluded to (the phlogistic contro- 
pry): which otherwise might not be determined for many years.” 

- 10, 

In another place he says—‘ Mr. Dalton’s work is read, mine had 
been laid aside as soon as the controversy which gave rise to it 
ceased ; and at that time the theory in question was not understood, 
nor did I expect it would for a considerable time. I calculated upon 
the middle of the present century. Probably it would have lain by 
since (till then), if it had not been for the genius and industry of 
Mr. Dalton.” P. 17. 
~ Now I do not know what opinion Mr. Higgins may form of these 
two passages, but to me they appear rather inconsistent with each 
other. If the doctrine in question was clearly taught in Mr. 
Higgins’ Comparative View, how came it not'to be understood? 
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And if it was not understood, how should Mr. Dalton ‘be accused 
of plagiarism for teaching a doctrine which Mr. Higgins, and Mr. 
Higgius only, was capable of knowing to be the same which he had 
taught? If Mr. Dalton was able to solve the enigma, his merit 
was at least equal to that of Mr. Higgins; and as he thought proper 
to communicate it to the world in an intelligible manner, chemists 
in general are certainly indebted to him for the whole of the doc- 
trine, gyen if it should prove true that this doctrine was previously 
known to Mr. Higgins. 

As far as I have had an opportunity of judging, Mr. Higgins’ 
Comparative View was very little known to chemists in general till 
Sir Humphry Davy published his note, claiming for it the discovery 
of the atomic theory. I myself met with a copy of it by accident 
in 1798, I never met with a single person in Edinburgh who had 
yead it; nor were any of the London chemists, as far as my know- 
ledge goes, acquainted with it before Mr. Higgins himself pointed 
it out to Sir H. Davy, as containing the outline of the atomic 
theory. I have never seen any reference to it during the phlogistic 
controversy ; and I always understood that the prevalence of the 
Lavyoiserian theory in Britain was owing entirely to the refutation of 
Kirwan’s Essay on Phlogiston by the French chemists. I would 
not be understood by these observations ta insinuate any thing 
against the merit of Mr. Higgins’ work, which I cansider as a 
highly ingenious and valuable production. It was partly owing ta 
the subject on which it was written, and partly to the time in which 
it appeared, that so little notice was taken of this work. After a 
controversial subject is finally decided, all books upon it of necessity 
lose their interest, and are seldom looked at, ‘The victory of the 
antiphlogistians occasioned a kind of chemical interregnum in 
Britain from 1790 to 1798 or 1800. The new race of chemists 
which then appeared had been educated in the antiphlogistic doc- 
trine, and never of course would think of perusing a work expressly 
written on that exploded controversy. For my own part, as I have 
already said, I met with a copy of the book by accident in 1798, 
when [ was a student at the University of Edinburgh. 1 read it at 
that time in a cursory manner, and never looked at it again till 
Davy’s note appeared. I then read it again, and told Davy at the 
gime that I could not find the atomic doctrine in it. I put the 
question soon afterwards both to Dr. Henry and Mr. Dalton, and 
both of them assured me that they had never seen the book. JI 
dare say both of. them have now read it. 

After this discussion, which perhaps was unnecessary, but into 
which J entered to show Mr. Higgins that he has perhaps overcal- 
culated the effect produced by his book, and that his insinuations of 
plagiarism are a little too strong, and a little too inconsistent, I 
shall proceed in the next place to consider the three points which 
he says le has established in his work. Jf I undetstand him rightly, 
he considers himself ag the first person who taught, 1. That bodies - 
wpite atom to atom. 2, That the strength of affinity is inversely 
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as the number of atoms held in combination by any atom, a. 
3. That the weight of atoms may be determined from chemical 
analysis. 

Now as to the first point, namely, chat bodies consist of atoms, 
and that chemical combination consists in the union of one atom of 
one body with one atum of another lody. or of a certain determi- 
nate number of the atoms of one lody with a determinate number of 
the atoms of another; 1 am surprised that such a proposition should 
be claimed by any living chemist as a discovery. It was the doctrine 
of Sir Isaac Newton, as is obvious from the thirty-first query at the 
end of his Optics; and I conceive it has been the uniform doctrine 
of all British chemists since his time. I do not know what was the 
case at Oxford, where Mr. Higgins appears to have studied ; but at 
Edirburgh it was universally considered as a first principle. I was 
informed by Professor Robinson that it had been taught by Dr. 
Cullen ; and Dr. Pearson has assured me, from his own personal 
knowledge, that the atomic doctrine constituted the basis of Dr. 
Cullen’s chemistry. Dr. Fordyce must have been a lecturer on 
chemistry in London while Mr. Higgins was actively engaged in 
the study of chemistry. Now Dr. Pearson informs me that he not 
only taught the atomic doctrine, but was of opinion that bodies are 
only capable of uniting particle to particle, or one particle of one 
body with one particle of another. This was one of my own early 
opinions, which I adopted when a student, and gave up, after the 
Daltonian theory induced me to examine the subject with more 
precision than] had previously done. This being the matter of 
fact, and these the views which J entertained when I read Mr. 
Higyins’ book, he will not be surprised when I inform him that I 
found nothing new in it as far as this point, which he seems to 
claim as a discovery exclusively his own, is concerned. If after 
reading this statement he is not satisfied that the atomic doctrine 
was known before the publication of his book, I would advise him 
to peruse the article Affinity in the Encyclopedie Methodique, 
which was written several years before his Comparative View. Let 
him read likewise the first section of Bergman’s treatise on Elective 
Attraction, which was translated into English by his friend Dr. 
Beddoes. 

As to the second point which Mr. Higgins claims as a discovery 
of his own, that the strength of affinity is inversely as the number 
of atoms united, I have it not at present in my power to consult 
those works, in which I think 1 recollect that the doctrine is taught, 
and which were published before his Comparative View. I believe 
it is explicitly taught somewhere in the first volume of the chemical 
part of the Encyclopedie Methodique, which is of prior date to 
that publication ; but whether under the head of Afinite, or not, 
I am not sure, as I have not had the work in my possession for 
many years. It was a doctrine which was familiar to me before I 
saw Mr. Higgins’ work, a doctrine which I had imbibed with the 
first rudiments of my chemical knowledge. He will not be sur- 
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prised therefore, when ] assure him that as far as that doctrine is 
concerned, I found nothing which to me appeared new in his book. 

As to the third point, I consider it as the only material one ; for. 
in my opinion the art of weighing the atoms of bodies is the only 
addition which Mr. Dalton has made to the atomic theory ; but it 
is an addition of the utmost importance, as it. has set that theory 
in a new point of view, and rendered. it, from being a naked and 
insulated and useless fact, the very basis and first principle of the 
whole science. Accordingly it is to the few years that have elapsed 
since that method was pointed out by Mr. Dalton that we are 
indebted for almost all the accurate knowledge that we possess of 
the composition of bodies. If Mr. Higgins, then, can make good 
his claim to the discovery of determining the weight of the atoms 
of bodies, the whole atomic theory will be his exclusively. Nay, 
if he can show in his book the least hint at the weight of any one 
atom, or that the weight of an atom can be ascertained, I shall 
very readily admit the whole of his claim. 

In page 11 of the work, which I am at present examining, Mr. 
Higgins says, “The relative weights of the different particles of 
elementary matter, that of hydrogen being a standard, have also 
been given by Mr, Dalton. I have done the same in many in- 
stances. After this, the relative weight of compound atoms could 
readily be conceived, and Mr. Dalton has extended this to’ saline 
substances.” Such is the assertion of Mr. Higgins, which he 
repeats in various other passages of his book. Now after reading 
over the whole of his quotations with attention, I find nothing but 
the following passages on which he seems to found the whole of 
these assertions :-— 

Sulphuric ‘ acid, exclusive of water, consists of two parts of 
oxygen and one of sulphur by weight. - 

* One hundred and forty-three grains of oxygen gas contain 41 
of water; quicklime will abstract 26 grains from it, and the 
remainder of its water cannot be separated hy similar means ; there- 
fore 100 grains of sulphur require only 100 or 102 of the dry 
gravitating matter of oxygen gas to form sulphurous acid. As 
sulphurous acid gas is very little more than double the specific 
gravity of oxygen gas, we may conclude that the ultimate particles 
of sulphur and oxygen contain the same quantity of matter; for 
oxygen gas sufiers no considerable diminution of its bulk by uniting: 
to the quantity of sulphur necessary to form sulphurous acid.» It 
contracts ++, as shall le shown hereafter. 

** Hence we may conclude that an atom of sulphurous acid 
consists of a single particle of oxygen and a single particle of 
sulphur, chemically united ; and that every molecule of sulphuric 
acid contains one particle of sulphur and two of oxygen, the pro- 
portion necessary to saturation. 

“€ As two cubic inches of hydrogen gas require but one cubic 
inch of oxygen gas to condense them to water, we may. presume 
that they coxtain an equal number of divisions, and that the differ~ 
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ence of the specific gravity of those gases depends on the size of 
their respective particles; or we must» suppose that an ultimate 
particle of hydrogen requires two, or three, or more particles of 
oxygen to saturate it. Were this the case, water or its constituents 
might be obtained in an intermediate state of combination, like 
those of sulphur and oxygen, azote and oxygen, &c. This appears 
to be impossible ; for in whatever proportion we mix hydrogen and 
oxygen gases, or under whatever circumstances we unite them, the 
result is invariably the same. 

«“ When water is decomposed, or resolved into its constituent 
gases by the voltaic Lattery, or by an electric machine, the above 
proportions are constantly obtained. Uy tebe: 

“ From those circumstances we have sufficient reason to conclude 
that water is composed of a single ultimate particle of oxygen and 
an ultimate particle of hydrogen, and that its atoms are incapable 
of uniting to a third particle of either of their constituents.” 

This passage is taken, with a slight alteration, from the Compa- 
rative View, page 36, and is given in page 57, &c. of the work at 
present under our consideration. Mr. Higgins terminates it with 
the following observations, to which the attention of the reader is 
requested :— 

“ Jc will, [ should suppose, be needless to tell my reader that the 
foregoing facts relative to sulphurous acid, sulphurie acid, and water, 
suggested the first effort of ascertaining the comparative weights of 
the particles of different elementary matter, and that the weight of 
the atoms and molecules which they produced might readily be 
ascertained, those facts being once established. ‘This part of my 
theory Mr. Dalton strictly attends to.” P. 60. 

There is one other quotation which I must still make, because it 
is a passage on which Mr. Higgins lays the. greatest stress. It is as 
follows :— 

«* It has been shown by Dr. Austin that hydrogen gas suffers no 
diminution or increase of its volume by the union of sulphur ; 
therefore one-half of the mixed airs was hydrogen independent of 
its sulphur; that is, 44 of hydrogen gas. These 4+ measures re- 
quire 21 measures of oxygen gas to condense them into water: 2 
more of oxygen were expended in the experiment,* two of which 
must exist in the sulphurous acid ; and as much of the azote t dis- 
appeared, we may conclude that the remainder of the oxygen (one- 
fourth of a measure) was expended in the formation of nitrous 
acid, 

“ From the foregoing facts it is evident that the two measures of 
sulphurous gas contain two measures of oxygen ; and as the specific 
gravity of sulphurous gas is double that of its constituents, excluding 


* The experiment alluded to was the firing a mixture of equal bulks of sul- 
Phureted hydrogen gas and oxygen gas. A quantity of sulphurous acid gas was 
tormed by the explosion, 

+ This azote was owing to the impurity of the oxygen gas employed, It had 
been obtained from nitre. 
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the hydrogen, we may infer that only the sulphur of two measures 
united to the oxygen gas, and that the sulphur of 2} measures was 
precipitated. 

“* We may also infer from these data that the atoms of sulphurous 
gas are surrounded with as large atmospheres of caloric as the par- 
ticles of oxygen gas, or that they are as far asunder; and that the 
number of the ultimate particles of sulphur in sulphureted hydrogen 
are to those of the hydrogen as nine to five.” 

This quotation is from p. 81 of the Comparative View, and from 
p- 82 of the work which we are at present considering. In this last 
work Mr. Higgins subjoins to it the following paragraph :— 

‘¢ This was the first experiment of the kind made; and, had there 
been no other evidence brought forward, ought to be sufficient for 
the purpose, as it establishes three important facts which com- 
prehend the whole of what has been unjustly called Dalton’s theory. 
1. The proportion of the constituents of an atom of sulphurous gas, 
and the relative weight of those elementary principles. 2. The 
weight of the atom, and comparative diameter of its calorific 
atmosphere. And, lastly, The proportion of the ultimate particles 
of hydrogen and of sulphur in sulphureted hydrogen gas.” P. 84. 

Such are the claims and assumptions of Mr. Higgins, and such 
the documents upon which these claims are founded. Now I deny 
that there is the slightest allusion to the weight of a single elemen- 
tary atom, either in these passages quoted, or in any part of the 
Compsrative View. Nor is there the slightest reason to induce us 
to believe that the idea of ascertaining the weight of these atoms 
has so much as entered into the conception of the writer. I admit, 
without hesitation, that supposing Mr. Higgins to have conceived 
the idea of determining the weight of the atoms of bodies, and to 
have been aware of its importance in promoting the accuracy of 
chemical analysis, the two preceding quotations would have enabled 
him with facility to have calculated the weight of an atom of 
hydrogen, oxygen, and sulphur. So would the analysis of car- 
bonic acid by Lavoisier, which existed when Mr. Higgins wrote, 
have enabled that philosopher, had he been aware of the importance 
of the subject, to determine the weight of an atom of carbon; and 
the analysis of ammonia by Berthollet and Austin have enabled 
them to determine the weight of an atom of azote. 

The process, supposing the idea once suggested, is one of the 
simplest possible; but the great merit, I conceive, lay in suggesting 
the idea. This was not done by Mr. Higgins, nor was any thing 
even stated by him which could lead to the idea even in the loosest 
manner. Now the opinion which I entertain is, that the only thing 
new or important respecting the atomic theory, either in the writings 
of Mr. Higgins or Mr. Dalton, is the method of determining the 
weights of atoms. As this method does not exist in the work of 
Mr. Higgins, but was fully explained by Mr. Dalton, the merit 
helongs, | conceive, exclusively to him. 

it is not by the facility of a process, after it has once been sug- 
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gested, that we are to estimate its value; but by the new light 
which it throws upon the subject of our investigations. All the 
mathematical discoveries of Sir Isaac Newton were the direct con- 
sequence of his extracting the square root of 1. Nothing at present 
appears easier or simpler; yet the fluctionary calculus, and the 
immense progress which the science has since made, were the imme- 
diate result of that operation. It had bafiled the sagacity of Dr. 
Wallis, who was no ordinary man; but, on the contrary, next to 
Newton, the most original mathematical genius of his age. In 
like manner the method of determining the weight of atoms, a 
. process in itself extremely simple, baffled the sagacity of Mr, 
fliggins, but was accomplished by Mr. Dalton. 

I must be permitted to say that, as far as my scientific knowledge 
goes, there never was a more unwarrantable claim made since the 
days of Aristotle than this claim of Mr. Higgins; and I cannot 
see without regret a man of his respectability and talents engaged in 
a dispute, from which he has put it out of his own power ever to 
retract. He must persevere in his allegations to the end. But the 
Comparative View stands in his way as an evidence against him, 
which no assertions on his part, or those of his friends, no display 
of eloquence, however pathetic, can ever overcome. 

There is one other point on which Mr. Higgins lays considerable 
stress that I had almost forgotten to notice. He employs, in his 
diagrams and his reasoning, figures to denote the strength of affinity 
of diflerent bodies for each other. ‘This he calls mathematical 
demonstration, considers it as his own invention, and affirms that 
chemistry will never make effectual progress till it becomes general, 
I beg leave to observe, that the same thing was done long before 
him by Dr. Black and by Bergman, as may be seen in his diagrams 
of double decompositions in his well known essay on elective attrac- 
tions. Morveau published a table expressing by numbers the affini- 
ties of different bodies, in the first volume of the chemical part of 
the Encyclopedie Methodique, several years before the Comparative 
View appeared. As to the originality of the idea, therefore, there 
can be no doubt that it does not belong to Mr. Higyins. As to the 
value of the practice, I own myself of a different opinion from our 
author. The numbers are merely arbitrary; hence they give a 
greater appearance of precision to our chemical reasonings than they 
are warranted to assume; and as it is next to impossible to pitch 
upon numbers that represent the real strength of aflinity exerted by 
the bodies in question, these numbers must frequently mislead us, 
and induce us to draw results contrary to truth. 1 soon found this 
to be the case with Morveau’s table. I was at the trouble to con- 
struct another, which 1 fancied was more accurate, but soon met 
with cases in which it likewise was erroneous. Hence I discarded 
numbers altogether. It is needless to observe that empirical 
numbers, taken at random, never can lead to any thing entitled to 
the name of a legitimate mathematical demonstration, 

1 will just hint at another thing upon which Mr. Higgins has 
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entered, I think, without sufficient consideration. He has given 
the number of atoms which combine in several instances in his 
Comparative View. Thus water is composed of one atom of 
hydrogen and one of oxygen, and sulphurous acid of one atom 
sulphur and one atom oxygen. Now he affirms that his numbers, 
where he has given them; namely, the constituents of water, sul- 
phurous and sulphuric acids, sulphureted hydrogen, and the com- 
pounds of azote and oxygen, are more accurate than those given 
by modern chemists ; for example, he still insists upon it that sul- 
pburous acid is a compound of 1 atom sulphur + 1 atom oxygen, 
and sulphuric acid of | atom sulphur + 2 atoms oxygen. Now if 
this be true, an atom of sulphur and an atom of oxygen have the 
same weight, and these two acids are composed by weight of the 
following proportions :— 


Sulphur, Oxygen. 
Sulphurous acid..........-... 100 + 100 
PTMUPNUTIC BOI es a adta acs toa x ... 100 + 200 


Now there cannot be the least doubt that sulphuric acid is com- 


posed of 100 sulphur + 150 oxygen, proportions totally irrecon- 


cileable with his determination. 

I have dwelt so long upon this controversial subject, that I have 
only room slightly to notice those parts of the work which are 
original. ‘The electrical hypothesis consists in supposing that, as 
electricity passes through bodies, it displaces their specific heat. 
Hence the electric light. Those bodies which have but little heat 
are non-conductors, as is the case with glass; but when glass is 
heated, it becomes a conductor, in consequence of the heat thrown 
into it. If this hypothesis were correct, the metals ought to be 
non-conductors, for they have very little specific heat; and water 
ard hydrogen ought to be the best conductors in nature, as they 
have the highest specific heats. This hypothesis, I fear, would not 
stand the test of the slighest examination. 

The original experiments relate chiefly to the proportion of 
oxygen necessary to consume completely a given bulk of sulphureted 
hydrogen ; but the sulphureted hydrogen used by Mr. Higgins was 
of necessity impure, as he procured it from sulphuret of iron; at 
least I have made numerous experiments on the subject, and never 
yet extracted sulphureted hydrogen from artificial sulphuret of iron, 
without finding it mixed with hydrogen gas. J have in some cases 
found the proportion of this last gas 60 per cent., and seldom less 
than 10 per cent. Hence experiments with gas prepared in this 
manner are not entitled to confidence. Crude antimony and 
muriatic acid, when heated together, yield sulphureted hydrogen 
perfectly pure. It ought, therefore, to be always prepared in that 
manner for experiment. 

It is easy to determine from theory how much oxygen gas is re- 
quired to consume a given bulk of ‘sulphureted hydrogen gas, sup- 
posing the sulphur to be totally converted into sulphurous acid, 
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which in my experiments I found to be the case: 100 measures of 
sulphureted hydrogen gas require for complete combustion 150 
measures of oxygen: 50 of these will combine with hydrogen and. 
form water, and 100 will combine with sulphur and form sulphurous 
acid. ‘The sulphurous acid formed will, 1 believe, occupy exactly 
100 measures. 

_ Mr. Higgins has made us acquainted with some new facts respect- 
ing sulphureted hydrogen gas, the most important of which is its 
solubility in ether. 

' I come now to Mr. Higgins’ Appendix, which is so curious a 
production that I cannot avoid laying it entire before my readers. 
It is as follows :— 

“ Since writing the foregoing pages, an extract, taken from a 
very ingenious essay on the cause of chemical proportions, written 
by Berzelius, Professor of Chemistry at Stockholm, appeared in a 
periodical work, called Annals of Philosophy, &c. (for December, 
1813,) of which Dr. Thomson, it seems, is the editor. ‘The cele- 
brated author of this essay makes the following remarks on the 
atomic system :— 

“© ¢ When we reflect on this cause, it is first evident that it must be 
of a mechanical nature; and what presents itself as the most pro- 
bable idea, most conformable to our experience, is that bodies are 
composed of atoms or of molecules, which combine one with one, 
one with two, or three, four, &c.: and the laws of chemical pro- 
portions seem to result from this with such clearness and evidence, 
that it seems very singular that an idea so simple and probable has 
not only not been adopted, but not even proposed before our own 
days. 

te ‘ As far as I know, the English philosopher, Mr. John Dalton, 
guided by the experiments of Bergman, Richter, Wenzel, Ber- 
thollet, Proust, and others, was the first person who endeavoured to 
establish that hypothesis.’ ” 

Sir Humphry Davy has lately assured us that Mr. Higgins, in a 
book, published in 1789, established the same hypothesis. I have 
not seen the work of Mr. Higgins, and can only notice the circum- 
stance on the authority of Davy. 

“© Here follows Dr. Thomson’s remarks on this passage, in a 
note at the foot of the page.” 

‘ The work of Higgins on phlogiston is certainly possessed of 
much merit; and anticipated some of the most striking subsequent 
discoveries; but when he wrote metallic oxides were so little 
known, and so few exact analyses existed, that it was not possible to 
be acquainted with the grand fact that oxygen, &c. always unite in 
determinate proportions, which are multiples of the minimum pro- 
portion. The atomic theory was taught by Bergman, Cullen, Black, 
&c. just as far as it was by Higgins. The latter, indeed, states 
some striking facts respecting the gases, and anticipated Gay- 
Lussac’s theory of volumes; but Mr. Dalton first generalized the 
doctrine, and thought of determining the weight of the atoms of 
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bodies. He showed me his table of symbols, and the weight of thé 
atoms of six or cight bodies, in 1804; and I believe the same year 
explained the subject in London, in a course of lectures delivered in 
the Royal Institution. The subject could scarcely be broached 
sooner. But about the same time several other persons had been 
struck with the numbers in my table of metallic oxides, published 
in my Chemistry; and the doctrine would have certainly been started 
by others, if Dalton had missed it.—T.’ 

* If Dr. Thomson thought so much of my work on phlogiston, 
as he, erroneously, Js pleased to call it, why not take notice of it 
in his Chemistry? Asa compiler, he should not have passed it 
over. 

«© This curious note of his accounts for the omission. He wished 
to leave the work itself in undisturbed oblivion ; but whatever was 
valuable in it he generously chose to bestow on Mr. Dalton. 

© When he wrote, metallic oxides, &c.’ 

«© When I wrote I was as well acquainted with metallic oxides as 
Tam at this moment;* and I was the first that established © the 
grand fact that oxygen, (8c. always unite in determinate propor- 
tions, which are multiples of the minimum proportion,’ as almost 
every page of this essay, which relates to the subject, will prove. 

“The atomic theory was taught by Bergman, Cullen, Black,’ &c. 

© T have read the works of those chemists repeatedly, and I have 
not met with a single page that relates to the atomic theory. Were 
these philosophers now in existence, they would shrink from the 
compliment with honest indignation. 

‘ The latter, indeed, states some striking facts respecting the gases, 
and anticipated Gay-Lussac’s theory of volumes.’ 

** { have also attended to their particles, and to the relative 
weight of the particles and atoms of the different gases, as may be 
seen in many pages of this essay. 

‘ But Mr, Dalton first generalized the doctrine,’ &c. 

«¢ The doctrine was as extensively applied by me; and what is 
still more important, it was founded on well chosen facts and ma- 
thematical demonstrations, which Dalton omitted for reasons best 
known to himself. In a word, it will be found that Dalton has not 
done justice to my doctrine, with all his ingenuity; and his attempt 
to weigh a few atoms, no matter how, or whether he is correct or 
not, gives him no claim whatever to the system, which I established 
several years before he or Dr. T. were known as chemical writers. 

© The subject could scarcely be broached sooner.’ 

“© This and the remaining part of the Doctor’s note exhibit such 
self-evident misrepresentations, that I need not say a single word on 


_ * See the following pages in this essay, viz. 70, 116, 117, and 163: and in 
Comp. View, 229, 230. 

“« It is true, at the time L wrote, I thought the ultimate particles of most 
metals were capable of uniting to three particles of oxygen, Jam now of opinion 
that there are but two distinct oxides of any one metal, and that the mistake of 
modern writers arises from a mixture of those oxides in different proportions.” 
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the subject, but refer the reader to the pages of this work. Indeed, 
I did not expect that such prejudice on the one side, and_ partiality 
en the other, should flow from the pen of so respectable a writer as 
Dr. ‘Thomson. 

* The generous age of chemical science is no more. In my 
early days it was my fortune to live at the same time, and to asso- 
ciate with many of the venerable fathers of our present system. In 
that auspicious period the ultimate and ardently expected object of 
research was truth, not the advancement of an individual's repnuta- 
tion. Philosophers were then eager to attribute the merit of disco- 
very to its rightful owner, not to appropriate it to themselves or 
others. But now, in the vale of life, 1 am myself obliged to rescue 
the labours of my youth from the claims of those who have adopted 
them without ceremony, and who have even attempted to force them 
from me by means of their combined exertions. However, justice 
will force its way, sooner or later, against all obstacles and preju- 
dices. The subject is not new confined to the decisions of a few 
individuals, but is laid before a grand tribunal, and it rests with 
them to give a verdict.” 

Such is the whole of the Appendix, which, in justice to Mr. 
Higgins, I thought should by no means be withheld from my 
readers. If they will now take the trouble to turn to the Annals of 
Philosophy for May, they will find an answer to almost all the 
observations which this Appendix contains, Indeed, when I was 
writing an answer to Mr. Nash, I suspected that I was in fact 
refuting the objections of Mr. Higgins himself; and this suspicion 
has turned out to be well founded. But [ must not Jeave unnoticed 
one or two things stated or hinted at in this Appendix, which in my 
opinion claim and require an explicit answer. 

I may just notice a mistake into which Mr. Higgins has fallen in 
the outset, when he says that an extract from Professor Berzelius’ 
paper on the cause of chemical proportions appeared in the Annals 
of Philosophy. Vf he had been at the trouble to read the paper in 
question, and I can assure him that it is worth his perusal, or if he 
had perused the title of it, he would have seen that it was not an 
extract of a paper, but an original paper sent by Professor Berzelius 
for insertion in the Annals of Philosophy. 1 would not have noticed 
this mistake, which 1 admit to be of no consequence whatever, had 
it not been that Mr. Higgins expresses himself as if hurt at the 
wrong title which J inadvertently gave to his book. He may judge 
from his own error that a man may fall into such a mistake without 
being actuated by disingenuous motives, or having formed a prede- 
termined plan to injure his reputation. 

Mr. Higgins asks, if 1 thought so highly of his book as I say I 
do, why I never.noticed it in my Chemistry ; and adds, that as a com- 
-~ I should not have passed it over. I have no objection, since 

puts the question, to give him an explicit answer. 

My object, when I wrote my System of Chemistry, was to make 
as complete a collection as possible of all the chemical facts that. 
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appeared well ascertained, and, as far as I: could, to .assign’ the 
original discoverer of each of them, and the exact source from 
which I drew my information. It was not possible for me to accom- 
plish completely either of these objects. Many facts escaped my 
attention, and I fell. into occasional mistakes in assigning the 
original discoverers. -'These omissions and mistakes, when disco- 
vered, were inserted or corrected in the subsequent editions ; and 
indeed the alterations were so numerous as at last to injure in a 
very material degree the arrangement and unity of the work. I 
have been more profuse in my quotations of authorities, and have 
made a more complete collection of facts than any other chemical 
writer that I know; and every subsequent systematic publica- 
tion that I have seen, whether it made its appearance on the Conti- 
nent or in Great Britain, I do not even except the present essay of 
Mr. Higgins, drew very copious supplies from my volumes. Some: 
even copied verbatim the errors of the press. My rule was only to 
quote authorities for facts, and only for facts well established ;. and 
1 never considered a fact well established when it was coupled with 
a circumstance which I knew to be erroneous. Mr. Higgins’ book 
is rather theoretical than experimental, and therefore was not quite 
in my way. It contains indeed experiments, and establishes the 
composition of several bodies with accuracy ; but 1 could not put 
any confidence in these determinations, because I perceived in them. 
obvious inaccuracies. ‘Thus he establishes that sulphurous acid is 
composed of equal weights of sulphur and oxygen; but his proof 
depends upon the supposition that 143 grains of oxygen gas contain 41 
grains of water, or more than one fourth of its weight ; an opinion 
evidently erroneous, and of course the whole of Mr. Higgins’ 
reasoning appeared to me inaccurate. He was accidentally right 
from a complication of errors; but I was not to blame in consider- 
ing him as wrong. 

. In determining the composition of the compounds of azote and 
oxygen, he was also right; but this determination was founded on 
no experiment that I could lay hold of; nor did Iadmit several of 
the substances which he introduced as distinct compounds of azote 
and oxygen. Hence there was nothing tangible which I could 
introduce into my System. 

‘The only experiment that I would have quoted, if I had recol- 
lected: it, was the solution of iron in sulphurous acid, without the 
extrication of any gas. This discovery belongs to Mr. Higgins, 
and has been unjustly claimed by Vauquelin; though I dare say this 
distinguished chemist, of whose honesty I have a high opinion, was 
not aware of what Mr. Higgins had done when he published his 
analysis of steel. Jt was very natural to try the effect of sulphurous 
acid on iron, and therefore the fact might easily be discovered by 
various persons, without communication with each other. But that 
{ had no desire to bury Mr. Higgins’ book in oblivion, will be: 
obvious from this circumstance, that I recommended the perusal of 
it several years ago to Sir H. Davy, and expressed a hope that the 
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author of so ingenious a work would still resame his chemical 
labours, which might be so useful to the science. I am happy to 
perceive that this expectation is now likely to be fulfilled. 

Mr. Higgins says that he was as well acquainted with metallic 
oxides when he published his Comparative View as he is at present. 
Now this may be the case, as I do not know how Mr. Higgins has 
spent his time during the last fifteen years. But in that ease he has 
a great deal to learn before he can bring his promised System to be 
an adequate representation of the present state of the science. 

With respect to the combination between Mr. Dalton, myself, 
and some others unknown, to deprive Mr. Higgins of his discove- 
ries, at which he hints in his Appendix, [ cannot avoid expressing 
my astonishment that such a notion could have been taken up by 
any man of common sense. Had the theory been claimed by the 
late Mr. Cavendish, or by any man of rank and influence, such an 
allegation might have had some plausibility. ButMr. Dalton is 
neither a man of rank nor influence. He is a Quaker, who has 
supported himself for many years in Manchester by teaching ma- 
thematics and arithmetic, and by giving occasional lectures on 
chemistry. 1 do not believe that his income amounts to one third 
of that of Mr. Higgins. Of course his influence ought, one would 
think, to be proportional. He is, indeed, highly esteemed by all that 
know him, for his suavity of manners, integrity of conduct, open- 
ness, ingenuity, and invention. My first knowledge of him was in 
consequence of an.attack (rather rude I thought at the time) which 
he made upon me in Nicholson’s Journal. I never saw him till 
1804, and I have only been twice with him since ; once at Edin- 
burgh, where he gave a course of five lectures in my class-room ; and 
once in Manchester, when I spent a considerable portion of two 
days in his company. JI wrote the note which has oceasioned all 
this discussion because I thought Sir H. Davy treated Mr. Dalton 
harshly and unjustly in the notes to which I have formerly alluded. 
I was not ignorant of the reasons which prepossessed Davy against 
him, and his notes struck me as something like an attempt to crush 
him by the superior weight of his own name and situation. IT own 
I felt rather hurt at this, which appeared to be somewhat allied to 
oppression ; and I thought myself entitled to notice it, because Sir 
H. Davy elevated myself at Mr. Dalton’s expense. 1 ascribed 
Davy’s notice of Mr. Higgins being the author of the atomic 
theory to the same cause that induced him to write the first note ; 
and as the opinion had been noticed by Berzelius, 1 thought it in 
some measure incumbent on me to notice it; and, as far as 
could, to set Berzclius right on the subject ; never dreaming that J 
was to be attacked by the formidable pen of Mr. Nash, and the 
pathetic insinuations of Mr. Higgins. But notwithstanding all 
that has happened, I do not repent of the steps [ have taken. My 
object was to support a man of merit, who | thought was unjustly 
used. 1 do-not wish to quarrel with any man, far less with a man 
whose genius and abilities] esteem. But if the alternative be held 
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out to me, cither to quarrel or to act a dishonest and sneaking part, 
Lnever hesitate in any case, whatever the ultimate consequence 
may be to my literary reputation or my worldly interest, to embrace 
the first alternative, and spurn the second. This is not the first 
time that | have stepped forward from similar motives; and I might 
have occupied a very different situation from the one I fill at 
present if I had adopted the time-serving policy of some of my 
acquaintances. 


ArticLe IX. 


Proceedings of Philosophical Societies. 


ROYAL SOCIETY. 


_ On Thursday, the 26th of May, a paper, by Sir Everard Home, 
Bart. was read, On the Effect of ditlerent Injuries in the Brain 
upon Sensation. The attempts to determine the functions of the 
different parts of the brain not having been attended with success, 
Sir Everard conceives that it would promote the advancement of 
physiology if medical men were to collect together, and arrange the 
effects produced by different diseases or injuries of the brain, The 
present paper contains the result of his own practice. It is divided 
into ten sections. 1. On the effect of water accumulated in the 
ventricles. Water accumulated in the ventricles, even to the 
amount of 61. ale pints, does not destroy the faculties, provided the 
bones of the cranium be not united, and the head enlarge according 
to the accumulation. A curious case was related of a young man 
whose head had increased enormously, and who retained his facul- 
ties entire, except some inconveniences from the size and weight of 
the head. He was in his nineteenth year, and the head was 33 
inches in circumference. When the bones of the cranium, being 
united, prevent the head from enlarging, the accumulation of 
water in the ventricles destroys the faculties, and produces idiotism 
and death. 2. On the effects of concussion. It occasions nausea 
and vomiting, giddiness, and apoplectic fits, which return at 
intervals for some time. 3. On the enlargement of the blood- 
vessels of the brain. It occasions violent headaches, watchfulness, 
and disorders of the bowels. The beating of the arteries of the 
brain has been supposed essential to the exertion of the senses; but 
John Hunter retained his senses after the heart bad apparently 
ceased to beat. 4. On the extravasation of blood. It produces 
similar effects as the accumulation of water; coma, nausea, 
apoplexy. 5. On the effects of the formation of pus. It occasions 
melancholy, lowness of spirits, and mania, with incessant talking. 
6. On the effects of external pressure. The depression of the 
scull occasions loss of memory, the incapacity of using the proper 
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-eonversation, &c, all which disappear when the cause is removed. 

7. Internal pressure from tubercles produces similar effects. 
8. Hydatids in the brain occasion bowel complaints, and a comatose 
state of the rectum and bladder. 9. Wounds in the brain occasion 
no symptom whatever, nor the destruction of any of the faculties, 
When a fungous excrescence of the brain takes place through a 
hole in the scull, the esophagus becomes so sensible as to prevent 
swallowing solids, from the pain which they occasion. 10. Injuries 
of the spinal marrow in the neck occasion paralysis of all the parts 
of the body below the injury. 

On Thursday, the 9th of June, a paper by Sir Humphry Davy 
was read, containing additional observations on iodine. ‘The paper 
consisted of five parts. Part first contained additional observations 
on the triple compounds formed by dissolving iodine in solutions of 
alkalies and alkaline earths. The author had already ascertained 
that when iodine is dissolved in a solution of potash two different 
substances are formed; the first a compound of oxygen, iodine, and 
potassium ; the second a compound of iodine and potassium, The 
first of these compounds, which is analogous to hyperoxymuriate of 
potash, is nearly insoluble in water. To obtain it pure, it must be 
boiled repeatedly in alcohol, which dissolves the iode of potassium, 
but leaves the triple compound, to which Davy gives the name ot 
oxiode of potassium. This substance dissolves in sulphuric, phos- 
phoric, acetic, oxalic, and indeed in all the acids tried, without 
undergoing decomposition. At a red heat it gives out oxygen gas, 
and sulphuric acid poured upon the remainder expels iodine, while 
sulphate of potash is formed. From two analyses, but both upon 
a very small scale, Davy concludes that this salt is precisely 
similar in its composition to hyperoxymuriate of potash, only that 
iodine comes in place of chlorine. Ovxiode of sodium is analogous 
in its properties to oxiode of potassium. Oxiode of barium is 
nearly insoluble in water. The author did not succeed in his 
attempts to obtain a separate compound of iodine and oxygen. 

Part second consisted in experiments on hydrionie acid, This 
acid dissolves iodine, and forms an orange coloured solution. It 
absorbs oxygen from the atmosphere. The compounds which it 
forms with bases are very similar to the analogous muriates. When 
oxygen is present they are decomposed by heat, iodine being dis- 
engaged ; and potash, lime, or whatever constituted the basis, left 
behind. 

On Thursday, the 16th of June, the remainder of Sir Humphry 
Davy’s paper on iodine was read. Jn the third part the author gave 
an account of his experiments on the combination of iodine and 
chlorine. When iodine is heated in a dry vessel filled with chlorine 
gas it absorbs about one third of its weight of that gas. ‘The com- 

und formed dissolves in water, forming a very acid liquid, which 
in the author’s opinion owes its acidity to the properties of this 
chloride of iodine, which of course he considers as an acid. When 
agitated in chlorine gas, this substance becomes colourless. It has 
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the property of dissolving a good deal of iodine, and acquires in 
consequence a dark colour. ‘Che author conceives this chloride to 
be a compound of one atom of chlorine and one atom of iodine. 
In the fourth part the author gave an account of the action of 
iodine and several of the compound gases. When sublimed re- 
peatedly in sulphureted hydrogen gas, a red liquid is formed, which 
is a compound of the gas and iodine. When dissolved in water, 
sulphur is deposited, and hydrionic acid formed. _ When iodine is 
heated in olefiant gas, a very small quantity of a colourless liquid, 
having an acrid taste, is formed. On nitrous gas and carbonic 
oxide it produces no change. ‘The fifth part of the paper consisted 
in experiments on different marine productions, to determine 
whether they contain iodine. In the sea water of the Mediterranean 
he did not find any traces of it. He found traces of it, but in 
‘very minute quantity, in some fuci and ulvee, but not in any of the 
conferve or sponges which he examined. In the autbor’s opinion 
it exists in the ashes of these plants in the state of oxiode of sodium. 
The most delicate test of iodine he found the property which its 
salts had of discolouring polished silver. A very minute quantity 
of it in a salt makes the salt capable of forming a red solution in 
sulphuric acid. 

At the same meeting a paper by Dr. Kidd, Professor of Chemistry 
at Oxford, on the formation of nitre on walls, was read. This 
salt appears spontaneously on the walls of the Laboratory at Oxford, 
and Dr. Kidd relates the result of his observations on its appear- 
ance, continued for about a year. The wall is composed of lime- 
stone, containing 96 per cent. of carbonate of lime, and four per 
cent. of oxide of iron,.clay, sand, and a trace of magnesia. The 
nitre only appears on this limestone. Frost increased the rapidity 
of the formation; but an intense cold seemed to put a stop to the 
process. Moisture seemed injurious to the process. The free excess 
of air was requisite for the formation of the salt mn the usual quan- 
tity ; though a portion was formed on a part of the wall separated 
from the external air by means of a glass-case ; but after a certain 
time this formation ceased. Pure carbonate of lime spread upon 
the glass-case did not yield any saline efflorescence. The saltpetre 
was nearly pure. {t did not contain above half per cent. of lime, 
and gave very minute traces of sulphuric and muriatic acids. 

On Thursday, the 23d of June, a paper by Sir Humphry Davy 
was read, on the combustion of diamond in oxygen gas. . These 
experiments were made at Florence by means of the large burning- 
glass, which was used in the first combustions of diamond at the 
expense of the Archduke Leopold. They were afterwards continued 
at Rome. The oxygen gas was prepared from hyperoxymuriate of 
potash, and introdneed into dry glass globes, fitted with stop-cocks, 
and capable of holding from 14 to. 40 cubic inches of gas. The 
diamond was put into a small platinum capsule fall of holes, and 
attached to the stop-cock. ‘Che absorption of gas was determined 
by means of a small glass tube properly fitted to the stop-cock, 
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raduated, and plunged in mercury, When the diamond was once 
kindled by the burning-glass it continued to burn for some time, 
though the burning-glass was withdrawn, and even melted a pla- 
tinum wire by which it was attached to the tray. No moisture was 
produced by the combustion, and the diminution of the bulk of gas 
was scarcely sensible. Nothing was produced but carbonic acid 
gas, possessing all the properties of common carbonic acid gas. 
When plumbago was burned, some moisture was produced, and 
the bulk of the gas was sensibly diminished, indicating the presence 
of a small portion of hydrogen as a constituent of this substance, 
When two grains of plumbago were burnt the absorption amounted 
to the bulk of 96 grains of mercury; but as some oxide of iron was 
left, the whole of this absorption cannot be ascribed to the fofmation 
of water. Charcoal from turpentine burnt all away, without leaving 
any residue, and produced a greater quantity of water, and a 
greater diminution of the gas, than plumbayo. Charcoal from 
alcohol, formed during the making of ether, left a small white 
residue, owing probably to the impurity of the sulphuric acid em- 
ployed in the process. It formed more water, and occasioned a 
greater absorption. Charcoal from oak left a white ash, consisting 
chiefly of carbonate of lime. It formed the greatest quantity of 
water, and occasioned the greatest absorption. ‘These experiments 
lead to the conclusion that diamond is pure carbon, and that the 
ather substances contain a little hydrogen in a state of chemical 
combination. Sir H. Davy conceives, with Mr. Tennant, that the. 
difference between charcoal and diamond depends chiefly on the 
crystallized state of the latter. 

At the same meeting a paper by Smithson Tennant, Esq. was 
read, on an easier mode of procuring potassium than the process of 
Gay-Lussac and Thenard. The method is this: A piece of gun- 
barrel, about 18 inches long, shut at one end, is covered with a lute 
composed of raw and baked Stourbridge clay. A piece of gun- 
barrel, about nine inches long, open at both ends, is made to slip 
into the upper end of the first gun-barrel. The lower end of this 
piece has a narrow opening. It may be fixed on with sealing-wax, 
or any common lute. Over the open end a third tube, or cap of 
tin Bi is luted, having a perforated cork, through which there 
passes a bent tube of safety. A mixture of caustic potash and iron 
turnings is put into the bottom of this gun-barrel, and it is then 
heated violently for about an hour in a common smith’s forge. The 
potassium is found sublimed pure in the interior iron tube. 

At the same meeting a paper by Sir Everard Home, Bart. was 
read, giving an account of the skeleton of a fossil animal related to 
the class of fishes. lately discovered on the south coast of England. 
This specimen is in Mr. Bullock’s museum. It was discovered in 
a limestone rock situated on the west of Lyme. The scull was 
found in 1812, and the other parts some months after. The author 
shows that it must have been a swimming animal, from the articu- 
lations of the vertebra. But it differs in its structure from all 
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known genera of fishes, and the author conceives that it is related 
to some of those intermediate animals found upon the coast of New 
South Wales. 


LINNZAN SOCIETY. 


On Tuesday the 7th June, a paper was read on the long sea- 
worm, the Gordius Maximus of Montague, by the Rev. Hugh 
Davies. 

At the same meeting there was read a description of a fossil 
A agle8 from the chalk strata near Lewis, by Gideon Mantell, 

sq. 

On Tuesday June 2st, 4 description of the cajeput oil tree, by 
Dr. Roxburgh, was read. In 1797 it was brought from the 
Maldives to the Botanic Garden at Calcutta, where it throve very 
well, multiplied considerably, and produced blossoms and perfect 
fruit. It was from these trees, about 13 years of age, that Dr. 
Roxburgh’s description was taken. The stem was slender, con- 
sidering the height of the young tree, which was about 20 feet; 
the bark smooth and peeling off like that of the birch; the twigs 
pendulous like those of the weeping willow ; the leaves lanceolate 
and smooth. ‘They yield an aromatic oil. He considers it as a 
new species, to which he gives the name of melaleuca cajeputi. 

At the same meeting, a paper by Dr. Leach was read, on the 
class of insects called myriapoda; in which the animals composing 
it were distributed into two orders, viz: 

1. Chilognatha. Maxille, none; palpi, indistinct; labrum, 
simple. 

2. Syngnatha. Maxille, two, distinct, connected at their 
base; palpi, four; maxillary ones filiform, simple; labial ones 
terminated by a little hook, 

These orders were considered as constituting distinct classes by 
Fabricius ; but as they agree in anatomical structure they cannot 
be viewed in that light. Liatreille placed them with the Arachnides, 
on which class a memoir by the same gentleman was read, in which 
the following arrangement was proposed, 

Subclass. t. Octopoda, feet eight. This division contains the 
following orders, the character being founded on the structure and 
divisions of the body, viz: 1. Podosoma. 2. Polymerosoma. 
3. Duomerosoma. 4. Monomerosoma. 

Subclass. 2. Hexapoda, feet six. This subclass consists of two 
orders, which are formed from the situation of the mouth; viz: 
1. Cephalostoma. 2. Notostoma, which latter order contains the 
genus Nycteribia of Latreille, Ptheridium of Hermann. 

In the paper on the Arachnides, he related a curious obser- 
vation by Sir Joseph Banks. ‘This gentleman observed one day a 
spider running across the table with a fly in its mouth; surprised 
at this sight, he caught it, and found it a common web-spinning 
spider; but having only three feet instead of eight, the loss of its 
limbs had prevented it from spinning its web, and obliged it to 
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alter its economy. After keeping it some time, the five legs began 
to sprout out, but they only attained half the length of the old 
ones, and were not therefore of much use. But they enabled it to 
spin a web on which it usually sat. Every time the animal cast its 
skin the feet became longer. 

The Society adjourned till the first of November. 

WERNERIAN SOCIETY, 

At the meeting on the 16th of April, the Secretary read a com- 
munication from the Rev. Dr. Fleming, on the species of mus 
found in Scotland. The original genus mus has been subdivided 
into several genera, myorus, arvicola, and mus. The first genus 
includes only the dormouse, which was observed in Scotland by 
the late Dr. Walker, but is rare. Of the genus arvicola, Mr. 
Fleming mentioned three species, agrestis, terrestris, and amphi- 
bius. Of the restricted genus, mus, he enumerated six species, 
viz: the common mouse; the field mouse; the harvest mouse ; 
the black rat, M. ratius; the brown or Norway rat, M. decu- 
manus; and the mus niger, which Mr. Fleming procured in Lin- 
lithgowshire, and which he considers as a species hitherto non- 
descript. 

At the same meeting, the Secretary read a communication from 
Mr. W. Bullock, giving an account of some rare birds observed by 
him among the Orkney islands, in the summer of 1812. He 
found in Hey all the four species of eagle, generally accounted 
British, viz: the golden, the ancreous, the ring-tailed, and the 
sea eagle. In North Ronaldsha he observed the large snowy 
owl; and near Passa Westra the great auk. The first of these had 
not before been ascertained to be British; the latter has scarcely 
been seen on our shores for the last 50 years. Specimens of both 
are now preserved in his museum. 

IMPERIAL INSTITUTE OF FRANCE. 


Account of the Labours of the Class of Mathematical and Physical 
Sciences of the Imperial Institute of France during the Year 1813. 


(Continued from vol, iii. p. 467.) 


A portable Barometer of a new Construction. By M. Gay- 
Lussac. 

This is a syphon barometer. What distinguishes it from every 
other known at present, is that it has neither stop-cock, screw, nor 
piston, The shorter branch is shut at its extremity; but two or 
three centimetres below this extremity there is a capillary hole, 
sufficient for the free admission of the air, but too small to allow 
the mercury to escape, even when it passes over the opening. 

This branch is united to the larger branch of the syphon by a 
tube, the interior diameter of which is about a millimetre, and its 
Jength above the curvature two or three decimetres. ‘Chis disposi- 
tion has the advantage, that if air enters into the curvature of the 
barometer during the carriage, the mercury will expel it when the 
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instrument is reversed. ‘This would net happen if the tube were 
wider. This construction is so simple, that it is conceived the 
preceding description will be sufficient to give an exact idea of it 
without a figure. : 

Count Rumford has read to the Class the description of a ther- 
mometer destined to measure the specific heat of solids and liquids. 
But this memoir has not been communicated to us. 


Books presented to the Class ly Members and Correspondents 
during the course of 1813. 

Exercises on the Integral Calculus; supplement to the first part 
by M. le Chevalier Legendre. ea 

The author in this supplement proposes to make known a new 
and extensive class of definite integrals, which may be expressed in 
part by eliptic functions, in part by the arcs of circles and by 
logarithms. ‘These applications, joined toall those that he has given 
in the first part, demonstrate more and more the necessity of ad- 
mitting eliptical functions into the integral calculus to the same 
rank as the ares of circles and logarithms. This will require pretty 
extensive tables of the functions of the first and second species. 
The author has already shown shortly, how such tables may be 
constructed; he now promises to give the formulas proper for 
shortening the Jabour, and furnishing’ new means of executing it. 

It is obvious that a work of this kind, which is in fact merely a 
collection of formulas, cannot be analysed. We shail therefore 
merely say, that the author for the sake of greater clearness, has 
arranged all the integrals under 16 cases, which form as many 
particular tables, in which we may observe the whole results by a 
glance of the eve, and find those for which we have occasion: that 
he has often varied the solutions by showing the diferent ways by 
which we may arrive at the same expression; and that he has 
marked out some particular cases, which from their singularity and 
difficulty seem to him to deserve all the attention of mathema- 
ticians. ey | 

Reflections on the Metaphysics of the Infinitesimal Calculus, by 
M. Carnot. Second Edition. 

In speaking of the first edition of this work M. Lacroix gave this 
testimony in its favour, that the metaphysics of the calculus was 
presented in a new, ingenious, and concise manner. Nothing more 
clear, or more satisfactory has been written in favour of the algo- 
rithm of Leibnitz. But notwithstanding the preference which he 
gives to this system, the author passes in review the different 
points of view under which this theory may be examined. He 
answers the different objections which have been started against it. 
It is always the method of exhaustion of the ancients more or less 
simplified, more or less happily appropriated to the requisites of the 
calculus and reduced to a regulur algorithm. ‘The same principles 
enable him to explain the principles of the calculus of variations of 
the immortal Lagrange. ‘This new edition is enriched with an ad- 
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ditional note in which the author gives new developments of his 
theory of negative quantities. 

Observations on the great Comet of 1807, with a Supplement to 
the Aphroditographic Fragments, By M. Schreeter; Gottingen, 
1811. In German. 

The author has attached himself to the physical consideration of 
this comet. The objects of his observations are the particular 
phenomena which it offered, its nucleus, its nebulosity, the varia- 
tions in its tail, its direction, and its proper light. 

In the new observations of Venus will be remarked the attempts 
made by the author to determine the time of the rotation of Venus, 
by phenomena which he observed in the horns of her crescent. 
By a multitude of calculations and comparisons of which it is im- 
possible to present the details, he comes to this result. The time 
of rotation is 23 hours 21’, 7-977”. This confirms the old determi- 
nation of Cassini. ‘The author suspects that this planet has a pecu- 
liar phosphorescent light of its own. He thinks this is the case 
also with Mereury, and perhaps with all the planets in our system. 

Theory of Analytical Functions; by M. Lagrange. . A new edi- 
tion, revised and augmented by the author. 

This second edition has several advantages over the first edition 
which appeared in 1797. It is more correct; it is better arranged, 
and is divided into chapters, which was not the case at first, ae 
the work had been originally printed as fast as written, There are 
also several additions, the principal of which are in the 14th chapter 
of the second part, and the fifth chapter of the third part. ‘The 
author presented it to the Class 47 days before his death. 

An Abridgement of Astronomy, by M. Delambre. This work is 
an abstract of the lectures which the author gave in the Imperial 
College of France, the complete collection of which in three 
volumes 4to. will appear early in 1814. It contains all the astro- 
nomical calculations reduced into formulas, and presented in the 
order which appeared the most natural. 

The Siath and last but one Part of Researches on the Monuments 
of eptigenous Inhabitants of the New Continent, by M. de Hum- 
boldt. 

This part is terminated by a memoir of M. Visconti on the rela- 
tions which subsist between the American monuments and those of 
the ancient continent. 

Memoir on several Physical Properties newly discovered in the 
Molecules of Light; read at the public sitting of 1813, by M. Biot. 

Fourth edition of the Systeme du Monde; by M. Laplace. 

Description of the Harbour near Lindou on the Lake of Con- 
stance.—Second Volume of the Construction of Bridges and other 
Buildings on Water, with 46 Plates. These two works are by M. 
Wiebeking. 

Tables of the Divisors of the Second Million, or more exactly 

Jrom 5,020,000 to 2,028,000, with the Prime Numlers that occur 
among them. By M, Burckhardt; Paris, at Madame Courcier’s. 
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These tables form a very useful supplement to those of M. 
Chernac, which have the same form, and are sold in the same 
place. This task which appears immense, and which must have 
been particularly disagreeable on account of its uniformity, was 
performed at spare hours, and facilitated by simple and ingenious 
methods which rendered it at once shorter and more accurate. 
After the example of Lambert the author has contented himself 
with giving the smallest divisor of every number, from which the 
greatest may be immediately deduced by an easy division. ‘To have 
all the other divisions it is sufficient to-seek for the quotient in the 
table of M. Chernac. 

After the actual division which enables us to find by repeated 
essays the smallest divisor of each number, the first method that 
presents itself is that of constructing by simple additions tables of 
the multiples of all the prime numbers, stopping at the multiple 
which would pass the limits of the projected table. But this labour 
would be merely preparatory; it would remain to transcribe in 
another order the whole table, and there would be a great many 
useless numbers, because it has been agreed upon to suppress in all 
these sorts of tables all the numbers divisible by 2, 3, and 5, be- 
cause they may be known by simple inspection. By the arrange- 
ment which the author has contrived to give to his preparatory 
tables, the divisors 7 and 11, which occur more frequently than 
any of the others, are similarly placed in all the pages. A copper 
plate engraved was sufficient for all this part of the table. M. 
Burckhardt successivelyemployed, and has shortly explained in his 
preface, different contrivances, some of which were already known, 
while others belong to himself exclusively, and had escaped Kuler 
who had condescended to write a long memoir on the composition 
of these tables. The goodness of such a work depends upon the 
care with which it has been printed. M. Daussy divided with the 
author the labour of revising the proof sheets. M. Daussy is 
known for a patient ard skilful calculator; we are indebted to him 
for the elements of different comets. We may therefore expect to 
find these tables as exact as they can be made by the labour of man. 


ARTICLE X. 


SCIENTIFIC INTELLIGENCE} AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


I. Singular Disease. 


iy the country of the Nogays, a tribe of Tartars dwelling between 
the Black Sea and the Caspian, on the south side of the river 
Kuma, there still exists a very singular disease, which is mentioned 
by Herodotus, and several of the other ancient Greek writers. 
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Herodotus informs us that when the Scythians were inhabitants of 
Asia they advanced towards Egypt; but were prevailed upon by 
Psammetichus, King of that country, to desist. On their return 
through Syria they plundered the temple of Urania, in the city of 
Askalon. In consequence of this, the goddess sent a feminine 
disease among them. 

Reineggs is the first modern writer who mentions the present 
existence of this disease among the Nogays, who are at present 
subjects of the Russian empire. Count Potocki, when travellin 
along the Kuma, in 1798, met with an old man who had this 
disease. He informs us that such persons are called Coss; and that 
the disease is not unknown in Turkey, where those subject to it have 
received the same appellation. ‘The disease, as far as it has been 
described by Reineggs and Potocki, is distinguished by the follow- 
ing symptoms. It only attacks old persons. The skin grows 
wrinkled, the beard falls off, and the person assumes completely 
the appearance of a woman. He becomes incapable of propagating 
his species, and his sentiments and actions lose their masculine 
character. In this state he is obliged to shun the company of men, 
and to associate with women, whom he perfectly resembles. The 
disease is now rare. 


Il. The Caucasus. 


The Caucasus is a well known range of mountains between the 
Black Sea and the Caspian. According to the account of Julius 
Von Klaproth, the two highest summits of this range are known by 
the names of Elbrus and Niquirwari. The former he considers as 
larger and higher than Mount Blanc, and the latter as fully equal 
to that mountain in size. Klaproth’s account of the structure of 
these mountains is very remarkable; but I am not certain that we 
can rely upon the names of the rocks in the English translation, 
and I have not had an opportunity of examining the original. 
Klaproth, who is the son of the most celebrated chemical analyst of 
the present age, ought to be acquainted with the technical names 
of rocks ; but the English translation bears very evident marks that 
the translator was at least unacquainted with the English names 
commonly given to minerals. 

The external range consists of limestone. As we advance towards 
the centre, rocks of clay’slate make their appearance; at first 
brown, but as we proceed they become blue, and acquire a greater 
degree of hardness. The centre consists of red basaltic porphyry 
and clay porphyry, intermixed more or less with glassy felspar, and 
a small portion of mica: for the chief mass of this porphyry, he 
observes, seems, in a mineralogical point of view, to be a distinct 
mineral from basalt; it is nevertheless very nearly allied to it, and 
composes one formation with the basaltic porphyry proper, into the 
principal matter of which it not unfrequeutly changes. Where the 
principal mass ceases, a species of hornblende, which appears some- 
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times in smail, at others in very diminutive reddish browa and 
brownish red crystals, specifically different from the basaltic, is 
exclusively peculiar to this stone. 


IJ. New Species of Honey. 


In the kingdom of Imerethi, which constitutes a part of Georgia, 
and lies at the east end of the Black Sea, at present subject to 
Russia, there is founda kind of wild honey, which is called by the 
inhabitants stone-honey, because it is quite solid, brittle, and not 
viscous. It has a pleasant and aromatic flavour, and is found in the 
clefts of the rocks. Honey and wax form one mass, and are as 


hard as sugar-candy. ‘The cakes are commonly white, but turn’ 
) Mf : 


yellow with age, and will keep for a long time. The Imerethians 
carry it with them in their pockets, 
IV. Supposed Urinary Calculi. 


Some weeks ago I received from a surgical friend a paper con- 
taining some specimens of stones, which, he informed me by 


letter, had been passed by a boy of about ten years of age. On. 


opening the packet, I was very much surprised at the appearance of 
these calculi. They were about twenty in number, the largest 
about the size of a millet seed, and the smallest not larger than 
grains of sand; the shape. was irregular; some of them were 
rounded, some had sharp edges; they were mostly all transparent, 
had a vitreous fracture, could not be scratched by a knife, and 
readily melted with potash into a glass. In short, they were frag- 
ments of quartz stones, which the boy had picked up, and which 
he pretended to have passed, merely to deceive his parents, for 
some purpose or other, which may easily be conceived. 


V. Substance extracted from the Vagina of an old Woman, 


From the same gentleman I received a specimen of a substance 
which had been extracted from the vagina of an old woman. It is 
of a yellowish white colour, smooth upon the outer surface, has the 
hardness of bone, and easily breaks. When heated it gives out the 
smell of burning feathers, and becomes black ; but if it be kept for 
some time red-hot, it becomes quite white, and has the aspect of 
burnt bone. It dissolves slowly, and without effervescence in 
muriatic acid, from which it may be again precipitated by caustic 
ammonia. ‘These properties leave no doubt that it consists of 
phosphate of lime, cemented together by an animal substance, 
which is probably of the nature of mucus. When a portion of this 
matter is kept for some days in a weak acid, almost the whole dis- 
solves, and the undissolved portion is in a state of white flocks. 


VI. Prince Ruperf’s Drops. 
Dr. Brewster has discovered the existence of three cleavages in 
‘the glass tears, well known by the name of Prince Rupert’s drops, 
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two of them appear to cross the axis of the drop, forming with each 
other angles of about 80 and 100. ‘These observations show that 
the substance is crystallized. 


VII. Remarkable Petrifaction. 


Soemering has published lately, at Munich, a paper upon a fossil 
skeleton eiglit inches in length found imbedded in calcareous rock 
near Aichstadt. The paper is accompanied by three figures, two of 
the fossil as it now exists, and in the third the dislocated bones are 
arranged so as to form a complete skeleton. 

He had the specimen itself in his possession, and determines it 
to be the osseous remains of an animal of the bat tribe, approaching 
to the pleropus pusillus of Lechenault. He gives it the name of 
ornithocephalus. 

Cuvier had never seen the specimen itself, but made his observa- 
tions on a figure of it published in 1784 by the late Collini, keeper 
of the Electoral Museum at Manheim. He decides that it belongs 
to a new genus in the family of lizards. 

Soemering occupies a considerable part of his paper in refuting 
the conclusions contained in Cuvier’s dissertation on this osteolite. 
He finds the number of cervical vertebrae to be seven, a number 
which is constant in the mammalia. In Collini’s figure the number 
is not correctly represented, ‘The number of the phalanges digi- 
torum appears greater than it really is, because the epiphyses are 
separate from the middle part of the bone, as they are in the 
humerus, femur, &c. By this apparent number of the phalanges the 
skeletons of the paws in Collini’s figure is likened to that of the 
paws of lizards; there is a large cavity anterior to the orbit which 
in mammalia is filled with the corniculated bones of the nose; the 
defect of these in the fossil may arise from their cartilaginous state, 
owing to the immaturity of the individual, which is seen to have 
been young by the unconuection of the epiphyses just mentioned. 
A separate bone, to which the under jaw is articulated, is represented 
in Collini’s figure, and is characteristic of lizards, Upon a careful 
examination of the fossil, Soemering could perceive no such bone ; 
the under jaw appeared to have been articulated as in mammalia; the 
intimate substance of the bones be found to resemble that of the 
bones of mammalia, and not that-of the bones of lizards. He gives 
various other characters, and a detail of the comparison he instituted 
between the fossil and a number of skeletons of known animals, our 
cotemporaries in the present creation. These induce him to adopt 
the conclusion above mentioned, and to reject Cuvier’s. 

The museum at Munich contains some other ancient animals 
found in the calcareous strata near Aichstadt. Amongst these are a 
crab and an ichthyolite ; the former nearly related to the molucca 
crab (monoculus polyphemus); the latter to stroma/eus, a genus of 
fish, all the known species of which are inhabitants of the equato- 
rial seas. C, 

May 26, 1814, 
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Articre XI. 


New Patents. 


Lewis Gompsrrz, Kennington Oval, Surrey; for sundry im- 
provements in carriages (and substitutes tor wheels for carriages) 
and other machines. April 27, 1814. 


Davip Granr, Pickett Street, Strand, London; for a pump 
or apparatus for drawing off soda water and other liquids impreg- 
nated with fixed air. April 27, 1814. 


Joon Barnarp Loairr, Sacville Street, Dublin; for an ap- 
paratus for facilitating the acquirement of proper execution on the 
piano-forte. April 28, 1814. 


JosePH Price, of Gateshead, in the county of Durham, glass- 
maker ; for several new methods of making glass. May 5, 1814. 


Joun VANCOUVER JEKENHAM, Middlesex, Esq.; for a method 
of painting walls of apartments and other surfaces, by the prepara- 
tion, use, and application, of certain materials for that purpose. 
May 17, 1814. 


Tuomas Axnice Prcxerine, Hackney Terrace ; for a method 
for preventing the loss of parcels (containing bank notes, bank post 
bills, country bankers’ or other notes or bills payable to bearer in 
London or in the country) by coaches, so frequently recurring. 
May 21, 1814. 


ArTICLE XII. 


Scientific Books in hand, or in the Press. 


The Second Volume of the Transactions of the Geological Society 
will be ready for delivery to the Members early in July. 

Mr. Arthur Aikin, Secretary to the Geological Society, is about to 
publish a Manual of Mineralogy. 


Dr. J. R. Johnson, of Bristol, F.L.S. &c. intends shortly to pre- 
pare for Press a Treatise on the Medicinal Leech, to which will be 
subjoined an engraving illustrative of its interesting and highly sin- 
gular structure. 

Dr. Jameson, of Cheltenham, will shortly publish a Tract on 


Cheltenham Waters transferred to Reservoirs, and at the Fountain 
Head. ne 
Capt. Flinder’s Voyage to Terra Australis will be published in a few 
days, by order of the Lords of the Admiralty. It will be illustrated 
by a large Volume of Charts, Head Lands, and Botanical Subjects. 


: 
| 
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Articte XIII. 


METEOROLOGICAL TABLE. 


SLE Oe 2 Se ee ee ed 
| BaroMETER, TSERMOMETER, 
1814. |Wind. | Max. Min, | Med, |Max.|Min. | Med, | Evap,| Rain, 


5th Mo. 
May 11iN E30°4:2|30°28 30°350 57 | 34 | 45°5 
12\N E)30-28)30:08\30"180 58 | 40 | 49:0 


13] N_ |30-08/29-97|30°025) 52 | 42 | 47-0 | -10 | -21 : 

14] N_|29:97|2993,20°950) 55 | 42 | 48-5 | — 

15|N  E/29-94 2989)29:915 59 | 34] 46:5 | — 

16S E30:06/29-94'30:000, 62 | 40 | 51:0 | — 

17\N __E)30-09/30-06 30-075) 68 | 43 | 55°5 | — 

18} E__|30:00/30:04,30-050) 68 | 40 | 54°0 | -40 

19S E 30°04 29°35 29-045, 70 | 41 | 555 | — ry 

20'S — E}29'85|29°70,29775| 62 | 42 | 520 | — 

21/S — E/29-70}29-48 29°590, 60 | 36 | 48-0 | — 

25 E 52 | 39 | 45:5 | — 

Q3IN W 54] 41) 47:5 | —| — 

24.N W 46 | 41 | 435 | —| — 

Q5\N W/|20.87|29°57,29720) 58 | 31} 44:5 | — | — 

26.N  E|29*87|29°83,29°850) 63 | 3 | 48-0 | — « 

a7\N E}29°83|29:58 29°705| 66 | 39 | 525 | — 

28.N _E)29°65/29°56 29°605, 70 | 39 | 545 | — |t-75 

29'N W/}29:96|29-65 29-805| 70 | 42 | 56-0 | — 

30.N W/30:01/29:96,29°985| 63 | 48 | 55°5 | 

31'S W!30-01/29°94 29°975! 67 | 46 | 56-5 | 1-00 

6th Mo. | | 
June 1S E/29-94/29 79.29°865| 58 | 47 | 52:5 | —} — 

2} E  |29°80)29'73|29'775) 53 | 46 | 49-5) —} — 
3|_E _|29°75}29°65)29'700) 55 | 50 | 52:5 | — | — O! 
4IN  E/29-90)29°75/29°825) 55 | 45 | 50:0 | — | °77 
SIN _ E/30-07/29-90)29-985) 54 | 44} 49:0 | —| — 
6|N_ _ E/30°07/30-00/30-035| 55 | 43 | 49-0 | —| — 
7|N_  E/30'00/29-91/29:955| 58 | 40 | 49:0 | —| — 
8IN _E/29-97|29°89/29°950, 67, | 41 | 540 | — 
9|N _E}30°03/29-97/30:000) 70 | 36 | 53-0 | -55 


30'42/29:48]29'910 70 | si | 50°50, 2°05] 73) | 

The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A.M, on the day indicated in the first column, A dash 
denotes, that the result is included in the next following observation. 
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“REMARKS, 


Fifth Month.—13, 14. Cloudy: much wind. 15. Cloudy and 
windy: the Cumulostratus prevails. 16, 17. Misty mornings. 
18. A breeze, a.m. trom N.E. with Cirrus, Cirrocumulus, and 
Cirrostratus clouds. 19. A clear morning. 24. A very wet day 
and night. 25. A Stratus on the low grounds at night. 26. Ice 
on the pools of standing water this morning to the thickness of +45 
of an inch. : 

Sixth Month.—2. A slight shower last evening : and this morn- 
ing, small rain. 8. Much wind: cloudy. 


RESULTS. 


Prevailing Winds Easterly. 


Barometer: Greatest height ............30°42 inches; 
Least (observed) .........+-29°48 inches ; 
Mean of twenty-seven days . .29°910 inches ; 
Thermometer: Greatest height ...........70° . 
PROSE Cit Se Lib Sleiev Wn''e Sek Seg 
Mean of the period ....... .50°50° 
Evaporation, 2°05 inches. Rain, 2°73 inches. 


The minimum of the barometer for the period is somewhat 
uncertain, from the loss of three days’ observations about the time 
of its occurrence: the depression was followed by frost, as is 
frequently the case when much rain has fallen. The first of the 
present month was a contrast to the same of last year, when the 
thermometer rose to 85°; yet it is observable that the same low 
temperature occurred then also four days afterwards. On the whole 
this period has been more changeable than we should have expected 
with an easterly current prevailing, and full 6° colder than the 
corresponding one of 1813, in which westerly winds predominated. 
Birds of song are remarked to have been tess heard than usual; a 
circumstance perhaps ascribable to their number haying been 
reduced by the severity of the winter. 


TorrENHAM, L. HOWARD, 
i-th Month, 21, 1814. 
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AUGUST, 1814. 


Arrticie I. 


Biographical Account of Mr. Williams, the Muineralogist.* 
By Patrick Neill, Esq. F.R.S.E. 


MR. WILLIAMS was the son of a clergyman in Glamorgan- 
shire, South Wales, and was born about the year 1730. While a 
boy he resided a good deal at the copper-mines of Anglesea, and 
thus very early acquired a taste for mining pursuits. . Having 
reached manhood, he travelled into Scotland, and was fortunate 
enough to be employed by the Commissioners for Forfeited Estates 
in the survey of some of the extensive Highland domains placed in 
their hands. tn this employment he spent a considerable number 
of years. It was in the course of this survey that his attention was: 
particularly attracted by the vitrified forts of the north of Scot- 
land ; of which he afterwards published an account. 

About the year 1770 he took a lease of a coal-work on the banks 
of the river Brora, in Sutherland. The seam then worked proved 
to be of very limited extent, and the coal was so sulphureous, that 
when taken on ship-board, to be conveyed to the towns situated on 
the Moray and Cromarty Friths, it was apt spontaneously to take 
fire. This speculation, therefore, proved unsuccessful ;+ and was 
abandoned in‘ 1774. 

After this Mr. Williams was successively engaged in the working 


* From a note in Mr. Neill’s translation of Daubuisson on Basalt ; a book of 
which an analysis is given in the present number of the Annals of Philosophy. 

+ The coal on the banks of the Brora has, of late years, been again tried, by 
order of the Noble and enlightened proprietor, Earl Gower, and promises fair to 
be useful to the North of Scotland. Ina new pit, opened in ISLL, at the depth 
of somewhat more than 200 feet, a bed of ‘ hard caking coal,” three feet three 
inches thick, was found; and almost immediately below it, 2 bed of ** hard splent 
coal,” one foot four inches thick,—Sutherland Report, 1812, 
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of the lead-mines at Wanlockhead; and of the silver-mines at 
Silver-Hills, West Linton. In these operations he embarked the 
greater part of the capital he had previously acquired ; and unfor- 
tunately neither of the concerns proved successful. He afterwards 
for some time superintended the coal-works at Blackburn, near 
West Calder; and in 1778 became overseer and factor at Gilmerton 
Colliery, belonging to Mr. Baird, of Newbyth. Here he remained 
above thirteen years. During this period his fame as a miner very 
greatly increased ; so that he was consulted by most of the coal 
proprietors in Scotland, whenever difficulties presented themselves 
in the course of their mining operations. In this interval he brought 
out his publications. In 1777, under the auspices of Lord Kames 
and Dr. Black, he published a description of the vitrified forts in 
the north of Scotland, in a curious tract, entitled, ‘ Letters . 
from the Highlands;” * and twelve vears afterwards he produced 
his large work on the mineral kingdom ;+ which, it is believed, 
met with but little attention from the public at the time, but which 
certainly laid the foundation for no small share of posthumous fame 
to its author. 

About the year 1791 he left Gilmerton, and became engaged, 
along with the late Dr. James Anderson, in conducting The Bee, 
a periodical work then published at Edinburgh, and which acquired 
considerable reputation. 

He afterwards spent nearly two years in travelling through Eng- 
land with Count Zenobia, visiting all the great manufactures and 
mines of that country ; and he was at last induced to go to Italy 
with that nobleman. On his arrival he set on foot the working o 
limestone, coal, and ironstone, on some of the Count’s estates neat 
Verona. He was going on with these improvements. when he was 
unfortunately seized with a typhoid fever, which proved fatal in the 
end of the year 1797, when he had entered his sixty-eighth year. 

I cannot close this short notice without remarking, that the 
merit of Williams, as an accurate observer, and original thinker, is 
perhaps greater than many mineralogists are aware. While he 
certainly had not even heard of the Wernerian doctrines, he pub- 
lished, in 1789, his opinion that ** water has been the agent in the 
formation of the strata; and that all the phenomena which we 
behold upon and within the superficies of our globe, have been 
produced by water.” He holds, that ‘it was water that brought 
and poured the ingredients of all the mineral ores into the cavities 
of the veins, while those ingredients were in a fluid state;’’ and 
that °< dykes ” are cracks or fissures filled with heterogeneous 
matters by water ;—just the Wernerian doctrines of m rineral veins, 
and of the veins called “ dykes.” Further, he observes, that 


* Letters from the Highlands of Scotland, addressed to G, C. M. (George 
Clerk Maxwell) Esq. By John Williams, Mineral Surveyor. Ato. Edin, 1777. 
Mr. Creech was the publisher, and has still some copies in his possession. 

+ The Natural History of the Mineral Kingdom, By John Williams, Mineral 
Surveyor, F.S.S8, A, in two vols. Svo, Edin, 1789, 
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“ coals, and their concomitant strata,” oceur in basin-shaped coal- 
fields, which are unconnected with each other; thus making a 
remarkable approach towards distinguishing the Independent Cou 
Formation of the justly celebrated Professor at Freyberg. he 
opinion that beds of whinstone (meaning chiefly greenstone and 
basalt) are wnerupied lavas had gained ground in Scotland, -being 
supported especially by the late ingenious Dr. Hutton: Mr. Wil- 
liams, however, shows, that “ basaltic strata spread as wide, and 
Stretch as far in the longitudinal line of bearing, as any concomitant 
Strata, being regularly placed among the others which form the 
solid superficies of our globe ;—they have therefore been formed in 
the same way as the other strata :—the columnar and glebous 
figures which they sometimes exhibit have happened from drying ;— 
and it would be strangely absurd to imagine that burning lava could 
come in contact with coal without destroying it.’* Besides, this 
essay on the mineral kingdom contains much valuable practical 
information, particularly on the interesting subject of coal-mining ; 
while some -unsupported speculations, concerning “ the mutations 
of our globe,” and similar topics, in which the author has chosen 


occasionally to indulge, can very easily be forgiven. 


Articie II. 


On the Daltoniun Theory of Definite Proportions in Chemical 
Combinations. By Thomas Thomson, M.D. F.R.S. 


(Continued from p. 18.) 


Tnovuen only a year has elapsed since the publication of my 
essay on the weight of the atoms of chemical bodies in the secoud 
volume of the Annals of Philosophy, p. 32, so much additional 
information has been thrown upon the subject, partly by Dr. Wol- 
laston’s table to be published in the Philosophical ‘Transactions for 
1814, and partly from the great number of new analyses contained 
in Professor Berzelius’ truly valuable paper on the cause of chemi- 
cal proportions inserted in the second and third yolumes of the 
Annals of Philosophy, that 1 already couceive it to be proper to 
point out the alterations which must be made in the table of atoms 
given by me (Annals of Philosophy, vol. ii. p. 42,) in order to 
render it a fair representation of the present state of our knowledge. 
1 have myself made a few experiments in order to elucidate some 


* Mineral Kingdom, vol, ii. pp. 48. &e,; also Introduction, p. xlilis where 
some spirited remarks are introduced on the Huttonian Theory, which had been 
then newly announced, 
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particular points, which I shall notice as I proceed. I shall give in 
the form of a table the atoms whose weights seem to require alte- 
ration, together with a few bodies respecting the weight of the atom 
of which i differ in opinion from other chemists. : 


Weight of an 

atom, 

OREO eet pie cece nb ce hate > tock ss 
Fijian ye tacts os 8 = 5 95 Wales sen Seis, 6 5 
AERCT depts whee a news ep Pe weeks see e ee 
PGBEO is 2 Mee wey ae meen ce ss. <2 oe 
£39) ERR £710" «' an’ vv dns. ae ea eee acs w= fo OP 
SPEIMOING i n.w sifu woe Fein SO Shahar ok, See 
BIRMALYE 5 cn 2 6 2ba) ia aoc a sina ale afd taten le Pes DM 


to bo ta 


* This weight is founded on the result of my own experiments to 
determine the specific gravity of hydrogen. Biot’s experiments 
make the weight 0-133, a difference too inconsiderable to require 
correction. I still consider water as a compound of one atom 
hydrogen and one atom oxygen, for reasons formerly assigned. 
Davy, Wollaston, Berzelius, consider water as composed of one 
atom oxygen and two atoms hydrogen. This would reduce the 
weight of an atom of hydrogen to 0-066. 

» I have given my reasons for this change in the Annals of Philo- 
sophy, vol. iii. p. 135. Dr. Wollaston makes it 1°754. 

© Rose found phosphoric acid a compound of 100 phosphorus + 
114°7 oxygen. I have repeated this experiment several times, and 
have obtained results that approach sufficiently near to satisfy myself 
that Rose’s numbers are very near the truth. Davy informs us that 
he found phosphorous acid a compound of 100 base +- 77 oxygen. 
Now 77 is to 1147 very nearly as two to three. Hence | think we 
can scarcely hesitate to consider phosphorous acid as a compound of 
1 atom phosphorus + 2 atoms oxygen, and phosphoric acid of 1 
atom phosphorus + 3 atoms oxygen. Hence the weight of an 
atom of phosphorus given in the text. 

4 This number is the result of the experiments of Davy and 
Berzelius (Annals of Philosophy, vol. iii. p. 56), and supposes 
boracic acid to be a compound of | atom boron + 2 atoms oxygen. 
This is analogous to the composition of carbonic acid, an analogy 
likely to hold good on account of the close resemblance between 
charcoal and boron. 

© The reasons which induced me to choose this number for the 
weight of an atom of chlorine have been assigned in the Annals of 
Philesophy, vol. iv. p. 13. 

‘ This is the number which results from the experiments of Davy. 
I shall very soon give an account of my own experiments to deter- 
mine the weight of an atom of iodine. 
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Narmber of Weight of an 

atoms, integrant particle, 
Witrous Okide'.......0c2... 1G + 350, ext M803 
Witrous gas. .:.. 5. seye-s- LG 2 Oar eterods 
WMitrous atid. st, .knies couse. Ld. + B00, few e803 
Mitric. acids. shite ss oben 2501.0. 510, peepeeee © 
Phosphorous acid. ......... 1p + 2.0.... 4°618 
PBhosphorigacid, ..2:......,1 9.4 3 joxnspee16 
PMG wi Gi eens ieee 2A. + leenlikegea 
Hydrophosphorous gas .... 44 + 1 p.:.. 3°146* 


Weight of an 

atom, 
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& The change introduced into the weight of an atom of azote 
occasioned the alteration in the representation of these four com- 
pounds of azote and oxygen, as explained in the Annals of Philo- 
sophy, vol. iii. p. 135. 

4 These changes are the consequence of the new weight adopted 
for the atom of phosphorus, founded on the experiments of Rose 
and Davy, as stated in a preceding note. 

' The reason of this alteration was explained in the Annals of 
Philosophy, vol. iii. p. 135. 

* According to this statement, the gas is composed by weight of 
100 hydrogen and 495 phosphorus. Now Sir Humphry Davy found 
by analysis that it was composed of 100 hydrogen + 489°56 phos- 
phorus. . This differs little more than one per cent. from the tabular 
result. If we confide in the specific gravity of phosphureted 
hydrogen gas taken by Sir H. Davy, it is just half the weight of 
hydrophosphorous gas, and ought therefore to be a compound of 8 
‘atoms hydrogen + 1 atom phosphorus. 

_ | This is deduced from the analysis of sulphate of magnesia by 
Berzelius, which is probably more exact than the analysis of Dr. 
Henry, on which my number in the original table was founded. 

I do not consider it as necessary to make any alteration in the 
weights of potassium, sodium, barytium, calcium, strontium. Ber- 
zelius’ Dumbers deviate a little from mine ; but mine are founded 
on the most accurate analyses hitherto made. I think no hypo- 
thetical reasoning, however plausible, should be allowed to influence 
us in determining the weights of the atoms of bodies. 

™ | do not consider the reasoning of Gay-Lussac and Thenard 
respecting the amalgam of mereury by ammonia as entitled to con- 
fidence. 1 have explained the foundation on which this namber 
was established in the Annals of Philosophy, vol. iv. p. 14. 

" Pounded on Berzelius’ analysis of alum, 

9 
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° This is founded on the analysis of chloride of silver, which is, 
I think, susceptible of more accuracy than any of the other methods 
of estimating the quantity of oxygen with which silver combines. 
I conceive oxide of silver to be a compound of 100 metal + 7-291 
oxygen. 

P Ip my first table I stated the weight of an atom of iron 6°G66, 
supposing the black oxide a compound of 100 iron + 30 oxygen, 
and the red of 100 iron + 45 oxygen. ‘These numbers coincide 
with the experiments of Hassenfratz, and do not deviate much 
from the experiments of Berzelius, and from some of my own 
published some years ago in Nicholson’s Journal. But a set of 
experiments which I made last winter to ascertain how much iron 
was taken up by a definite quantity of sulphuric acid, which I 
consider as more susceptible of precision, led to the result that 
black oxide of iron is a compound of 100 iron -+ 28 oxygen. As 
this agrees with the experiments of Gay-Lussac and of Dalton, 
think it preferable to my preceding number, especially as it nearly 
agrees with my own preceding experiments on the composition of 
black oxide of iron. 

« The number for nickel in my original table is altogether erro- 
neous. I do not know how it crept into the table. 

* This number is the result of my experiments on the composi- 
tion of blende, published in the present number of the Annals of 
Philosophy, to which therefore I refer the reader. DBerzelius con- 
siders zinc as capable of combining with two doses of oxygen; but 
T have not been able to form more than one oxide of this metal, 
which | therefore consider as a protoxide. 

* Berzelius informs us (dunals of Philosophy, vol. iii. p. 356) 
that he has discovered the existence of a purple protoxide of bis- 
muth, besides the common yellow oxide. If this prove correct, 
we must double the weight of an atom of bismuth. 

* See my paper on the analysis of sulphuret of antimony pub- 
lished in the present number of the Annals of Philosophy. 

* The number in the original table was erroneous in consequence 
of an arithmetical error. 

* [ have not room here to assign my reasons for refusing to admit 
Berzelius’ new determination of the composition of the oxides of. 
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arsenic (4nnals of Philosophy. vol. iii. p. 93); but I shall insert a 
short disquisition on the subject in the next number of this work. 

y I think it deserves to be noticed that the weights of an atom 
of each of the three magnetic metals very nearly coincide. ‘They 
are as follows :— 


BOOM ed otieares 2 shew sine et Sate tats 77143 
BAN ih ee edad hoe OS 7305 
COT Sa a a Oe Bigs, th 7°326 


They agree likewise in the number and constitution of their 
oxides, which are as follows :— 


Iron, Nickel. Cobalt. 


First oxide’ ....1i1 + Vo....12 + 2o0....1¢+ 20 
Second oxide .,.124+ 30....l2+30..i.1¢+30 


1 have no doubt that the composition of their carburets, phos- 
phurets, and sulphurets, will likewise be found to agree. 

* There was an arithmetical error in the original number in the 
first table. 

* According to the experiments of Bucholz, modified a little by 
the subsequent experiments of Berzelius described in the Annals of 
Philosophy, vol. iii. p. 100. 

® This results from the experiments of Berzelius, who found the 
two oxides of tungsten composed respectively of 100 metal + 16:5 
oxygen and 100 metal + 24°75 oxygen (Annals, vol. iii. p. 244). 
The first oxide is brown, and burns spontaneously when exposed to 
the air. It was obtained by passing a current of hydrogen gas 
through red-hot tungstic acid. ‘The second is tungstic acid. Ber- 
zelius has shown that the blue oxide of Bucholz is the same with 
tungstic acid. It is obvious that the numbers 16°5 and 24°75 are to 
cach other as 2: 3. 

© The data are the same as those I used before ; but there is a 


_ slight arithmetical error in the number given ia my first table. 


* Berzelius has shown that there are three oxides of chromium 
(Annals of Philosophy, vol. iii. p. 101), the green, the brown, and 
the acid. The first contains 100 metal + 42°37 oxygen, while the 
acid is composed of 100 metal + 84°74 oxygen. These numbers 
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Deutoxide of manganese .....1 m+ 2 0.... 9115 
Tritoxide of manganese...... 1 m+ 3 0...,10°115 
Peroxide of manganese ...... 1 4 0... lids 
Deutoxide of molybdenum ...1 m+ 2 0.... 8°013 
Peroxide of molybdenum....1 2+ 3 0.... 9°013 
Deutoxide of tungsten ...... lL é +.2,0....J4:198 
Peroxide of tungsten........1 ¢@ + 3 0....15°121 
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290 Green oxide of chromium ...1 c + 20 . 6°720 
291 Brown oxide of chromium ...1 c + 3 0.... 7°720 
992 CHOMMIC-ACIG) on ne, ae eee lc + 4.0.... 8:720 
293 Protoxide of titanium ....... Ld. Liou kD 


are to each other as one to two. As the brown oxide is interme- 
diate, we must Suppose the green oxide a compound of 1 atom 
metal + 2 atoms oxygen, the brown of 1 atom metal + 3 atoms 
oxygen, and the acid of 1 atom metal + 4 atoms oxygen. After 
all, I think it most likely that the brown oxide is merely a com- 
pound of the green oxide and the acid. In that case we must 
reduce the weight of an atom of chromium to 2°360. 

© According to Berzelius, from an experiment of Richter. See 
Annals of Philosophy, vol. iii. p. 251. 

 Berzelius has shown (Annals of Philosophy, vol. iii. p. 252) 
that there are three oxides of rhodium. ‘The first, existing in the 
muriate, is composed of 100 metal + 6°71 oxygen; the second, of 
a flea-brown colour, obtained by heat, of 100 metal + 13°42; 
the third, red, obtained by precipitation from soda-muriate of 
rhodium, and containing more oxygen than either of the other two. 
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294 Peroxide of titanium ........1 ¢ + 2 0....20°010 
295 Protoxide of rhodium .......1 7k + 1-0....15°903 
296 Deutoxide of rhodium ......1 724+ 2 0....16°903 
297 Peroxide of rhodium........1 rh + 3 0....17°903 


\ These are all the alterations and additions which I can venture at 
present to make upon my original table, published in the first 
number of the second volume of the Annals of Philosophy. I 
have prefixed numbers to all the additional substances introduced in 
the present table, partly for the sake of easy reference, and partly 
that the reader may be able at a glance to distinguish those bodies 
the weights of whose atoms have been altered. 1 am far from con- 
ceiving that, even with these alterations; I have attained to any 
thing like precision ; but it is only by constant corrections that we 
can expect, in such a science as chemistry, to approximate at last 
sufficiently near the truth for all practical purposes. 


Artice IIT. 


On the Composition of Blende. By Thomas Thomson, 
M.D. F.R.S. : 


As far as is known at present, zinc, though a very abundant 
metal, enters into a much smaller number of mineral combinations 
than lead or copper or even silver. It has been found only in four 
states constituting the four following species : 

1. Blende. 

2. Hydrous carbonate of zine. 

3. Anhydrous carbonate. 

4. Silicated zine. 

In the last three of these species, which are usually confounded 
together under the name of calamine, the zine is in the state of 
an oxide; but in blende it occurs in the metallic state. 

Mr. Smithson, some years ago, determined the composition of 
the last three species of the ores of zine with sufficient accuracy, 
But if we except the experiments of Bergman, made in 1779, 
when chemical analysis had not acquired the requisite exactness to 
decide upon the composition of complicated minerals, anda single 
analysis by Dr. Kidd, published two or three years ago, we are not 
in possession of any well established facts respecting the composi- 
tion of blende. On that account, 1 conceive it will be worth 
while to lay before the public the result of some experiments 
which I made lately, in order to satisfy myself upon this point. 

Blende is an ove of zine, which almost always accompanies 
galena or sulpburet of lead, and which by the English miners is 
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distinguished by the name of black jack. It is much more com- 
mon in veins than in any other situation ; and as galena abounds 
most in trausition rocks, the same rule holds with blende. Thus 
it is found at Lead Hills, which are situated in a transition country, 
and accompanies the lead ore which is so abundant in the north of 
England, and which occurs likewise in a transition country. But 
we must not suppose that galena and blende are confined to tran- 
sition districts; for we find lead mines in Great Britain both in 
primitive and floetz formations. Thus the lead mine of Strontian 
in Argyleshire is a vein traversing a gneiss mountain. At Huel 
Anne in Cornwall bath galena and blende oceur in a vein which 
traverses clay slate. But it is daily becoming more and more pro- 
bable, that all the granite and clay slate in Cornwall belong to the 
class of transition rocks. On the other hand, Derbyshire, so pro- 
ductve in lead mines, ard containing many veins which yield both 
galena and blende, seems to belong altogether to the class of floetz 
rocks. 

i have never myself seen any vein completely filled with blende. 
It was always accompanied by other minerals; and galena and fluor 
spar are almost never failing attendants. 

Ve cannot reeognize either in Theophrastus or Pliny, any de- 
scription which would lead us to suppose that blende had been dis- 
tinguished by the ancients as a peculiar mineral. The first notice 
of it which J have met with occurs in the treatise of Agiicola, De 
Natura J ossilium, published, I believe, in 1546. He gives it the 
name of galena inanis, and mentions it in the following terms. 
Galena vero inanis, sive lapis plumbariuy inanis, lucet in nigrore, 
splendetque ipsa plumbario lapide, et arene colore similis, omnino 
omnis argenti ct plumbo expers. Quorum parlem, si in fornace 
SJuerit simul conjec ta, disperdit ac dissipat. De Natura Fossilium, 
Jib. x. P- 365. ‘The term galena inanis may be considered as a 
kind of Satin translation of the German word blende, which was 
given to this mineral by the miners, because it had a considerable 
resemblance to galena, but no lead can be extracted from it, For 
the same reason, it was distinguished among mineralogical writers 
by the name of pseudo-galena. 

Mineralogists, after they began to arrange minerals into an arti- 
ficial system, were long at a loss about the position of blende 3 
because they were ignorant of its composition. Brandt, a cele- 
brated Swedish chemist, showed in 1735, that it contained ZINC 5 
and soon after, Von Swab pointed out a method of extracting that 
metal from blende.* IT cannot find any notice of blende in the 
Jong dissertation on zine by Mr. Pott. Indeed he expressly says, 
that there are no ores of zinc. Of course he must have been igno- 
rant both of the composition of calamine and blende. But in 1746, 
Margraaf informs us that blende contains zine, and describes an 
easy process by which that metal may be obtained from it.¢ Mar- 


* Bergman, Opusc. ii, $13. + Margraaf, Opusc, i. 101, 
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graaf does not expressly mention the presence of sulphur in this 
mineral; though from his treatment of it, and his description of 
the process, it follows clearly, { conceive, that he was acquainted 
with its exist®nce. Cartheuser, in his Mineralogy, published in 
1755, says, that hesides zine and sulphur it contains iron and 
arsenic.* In 1779, Bergman published a chemical analysis of 
the ores of zinc. He examined many varieties of blende, and 
found them composed of zinc, iron, sulphur, arsenic, alumina, 
and silica. + 

The French chemists, after the introduction of the Lavoisierian 
theory, relying upon the difficulty of uniting zine and sulphur 
together by heat, considered blende as a sulphureted oxide of zine. 
This opinion was first called in, question by Proust, who having 
analysed some specimens of that ore, found that the zinc must 
exist in it in the metallic state.{ An analysis of brown blende, 
which I made soon after, induced me to adopt the same conclu- 
sion.§ The analysis of Dr. Kidd leads directly to the same opi- 
nion, and indeed is inconsistent with any other. I believe it is 
generally received at present both by chemists and mineralogists : 
hence if blende be a sulphuret of zinc, an accurate analysis of it 
would make us acquainted with the proportion in which sulphur 
and this metal combing, which has not yet been determined by 
satisfactory experiments. ‘There can be no doubt, from the table 
of sulphurets given in the second volume of the Annals of Philo- 
sophy, that an atom of all the metals either combines with one 
atom or with two atoms of sulphur. But though blende was found 
in that table to approach to a compound of one atom zine and one 
atom sulphur, it did not exactly agree with the weights of these 
atoms as determined by other data. This want of coincidence 
might be owing to errors in the analysis of blende, or to mistakes 
into which I had fallen in determining the weight of an atom of 
zinc. In order to ascertain this point, and likewise to see whether 
the iron which blende contains exists in the state of an oxide er 
metal, and whether it be combined with sulphur, I made several 
very careful analyses of that ore, and was not satisfied till I ob- 
tained the exact weight of the blende originally employed, which 
is much more difficult than those not conversant in chemical ana- 
lyses could imagine. 

Werner describes three subspecies of blende, distinguished from 
each other chiefly by their colour, namely, the yellow, brown, and 
black. \ have not yet subjected black blende to analysis; bet I 


find that the yellow and the brown subspecies agree nearly in their 


composition. The only difference is that the brown contains more 
iron than the yellow. I have never analysed any yellow blende 
perfectly free from iron. ‘he purest specimen I have met with 
contained J+ per cent. of that meial, while specimens of brown 


* Cartheuver’s Mineralogy, p, 61. + Opuse. ii, 829. 
> Jour, de Phys. Ivi, 79, § Jumeson’s Mineralogy, ii, 
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blende contained more than 12 per cent. Hence I think there can 
be no doubt that the yellow blende is the purest. Probably some 
of the transparent and crystallized specimens of it may be alto- 
gether free from iron; though none such have yet fallen into my 
hands. 

As my method of analysis was always the same, J consider it as 
unnecessary to detail any more than one experiment; and I ‘shall 
make choice of the one with the exactness of which 1 was myself 
most satisfied. The specimen was from Huel Anne in Cornwall, 
and was picked up by myself on the spot. It was not crystallized ; 
but I made choice of it as in appearance quite free from all ad- 
mixture of earthy or foreign matter of any kind. 

Its colour was blackish brown. ‘The lustre splendent and semi- 
metallic. ‘The fracture foliated ; but the six fold cleavage, which 
usually characterizes blende, could not be recognized in it, owing 
to its being composed of granular concretions. It was opaque. 
The streak was yellowish brown. It possessed the usual degree of 
hardness of blende. Its specific gravity was 4°049. 

1. Fifty grains of this zinc were reduced to a fine powder,* 
and digested in a flask for two days with diluted nitric acid. At 
first the action was pretty violent, and nitrous gas was discharged 
copiously ; but after some hours it ceased entirely. The ore was 
then floating upon the surface of the liquid, and appeared coated 
over with sulphur. ‘The whole was thrown upon a filter, and the 
undissolved residuam being well washed and dried in the open air, 
was exposed for 24 hours upon an iron of the temperature of rather 
more than 110°. Thus dried, it weighed 26 grains. 

2. These 26 grains were put upon a watch glass and exposed to 
the heat of alamp. The matter underwent an incipient fusion, 
emitted a white smoke, and at last took fire and burnt with a blue 
flame, giving out a strong odour of sulphur. When all appear- 
ance of combustion and smoke was at an end, the glass was allowed 
to cool. The matter, being now weighed, was found to amount to 
22°4 grains. The 3°6 grains of loss were considered as sulphur 
dissipated by the heat. 

3. The 22:4 grains of residue, which had now assumed the ap- 
pearance of the original blende, were put into a flask and digested 
two days with diluted nitric acid. The second day, as all action 
was over, aud the whole very nearly dissolved, the flask was exposed 
for some hours to a heat of about 130°. The whole was then 
thrown upon a filter. ‘The undissolved portion was well washed 
and dried. It weighed 0.54 grain. 

4, This small residue was put upon a watch glass and exposed to 
the heat of alamp. It emitted a visible smoke having the odour 
of sulphur. When cold its weight was reduced to 0°38 grain. 
The 0°16 grain of loss was considered as sulphur dissipated by the 


heat. 


* Lfound in the preceding analyses, that unless the blende be reduced to 
powder, the experiments are liable tc considerable loss. 
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5. The remaining 0°38 grain bad the appearance of small grains 
of quartz, mixed with a particle or two of undecomposed blende. 
To remove this portion of ore the whole was digested in diluted 
nitric acid for a day. ‘The residue was now pure quartz sand, and 
weighed 0°3 grain. The liquid containing the 0:08 grain: of 
blende in solution was accidentally lost. On that account, [ shall 
consider the quartz sand as amounting to 0°38 grain. 

6. The two portions of acid liquid which had been digested on 
the ore, and which contained the greatest part of it in solution, 
were mixed together, and almost, but not quite, saturated with 
carbonate of soda. A consideral:le excess of caustic ammonia was 
then poured in. By this alkali the oxide of iron was thrown down 
in yellowish red flocks, while the whole of the zine was held in 
solution. ‘The oxide of iron being separated by the filter, washed, 
dried, and heated to redness, weighed 8°5 grains. Now this is 
equivalent to 5°98 grains of metallic iron. 

7. The residual liquid was now boiled in a glass retort down to 
half its bulk, in order to drive off the ammonia and precipitate the 
oxide of zinc. About one half of that oxide precipitates after a 
few minutes boiling; but it requires considerable concentration 
before the other half falls down. From this circumstance it is not 
improbable, that ammonia and oxide of zinc unite in two propor- 
tions. ‘The oxide of zinc thus obtained, being washed, dried, 
and heated to redness, weighed 3674 grains. This is equivalent to 
29°32 grains of metallic zine. It may be proper to mention, that 
the oxide of zinc thus obtained was not quite white, but had a 


‘slight tinge of green. I conceived that this might be owing to the 


presence of copper; but if this metal was actually present, it was 
in too minute a quantity fo be detected by the usual tests. 

&. The liquid thus freed from iron and zine was mixed with 
nitric acid till it acquired a perceptibly sour taste. This was done 
to prevent any inaccuracy from the presence of ammonia, if any 
should still remain in the liquid. A solution of muriate of baryteg 
was then mixed with it. The sulphate of barytes which precipi- 
tated, being washed, dried, and heated to redness, weighed 
77°G1G grains. Now 77°616 grains of sulphate of barytes contain 
26'4 grains of sulphuric acid, or 10°56 grains of sulpbur. 

From the preceding analysis it appears that blende is composed 
of the following ingredients : 
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But as the quartz was only mixed with the ore in grains, it may 
be abstracted. In that case brown blende is composed of 


94 On the Composition of Blende. [Aue 


ALISO Au teed, a nae ele oe Re Ee OD 
Sulphur s* 200 Ae sek niche oe Pe eG 
Tron: sd, ats Sl Rae SOLOS 


100°00 


From the result of this analysis, which was fully confirmed by 
several others, I conside* myself as warranted to conclude, that 
both the zine and the iron exist in blende in the metallic state. I 
think it equally evident, that the iron is not combined with sul- 
phur, but only the ziuc; for if we suppose that one atom of zine 
combined with one atom of sulphur constitutes sulphuret of zinc, 
and if we assume the weight of an atom of zinc at 4°139, and an 
atom of sulphur at 2, according to my previous determination of 
these weights, in that case 59°09 of zinc ought to combine with 
28°55 of sulphur. Now this very nearly agrees with the numbers 
in the preceding table. Sufficiently so at least to demonstrate that 
none of the sulphur can be in combination with the iron. 

if we consider the preceding experiments as correct, and they 
were made with so much care that [am myself disposed to rely on 
them, sulphuret of zine is composed of 
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Were we to suppose this determination rigidly accurate, it would 
occasion a small alteration in the weight of an atom of zinc, and 
likewise in the constitution of oxide of zinc. I am disposed to put 
more confidence in it than in my preceding experiments to deter- 
mine the composition of oxide of zine by dissolving that metal in 
nitric acid, and weighing the oxide obtained, or by dissolving it in 
sulphuric acid, and calculating from the proportion of zine dis- 
solved how much oaygen it must have combined with; for the zine 
of commerce, upon which my experiments were made, is never quite 
free from lead. And though I endeavoured to determine the quan- 
tity of that metal present, and to allow for it, such a determination 
was liable to uncertainties, from which the analysis of blende was 
free. 

I shall therefore henceforth consider an atom of zinc as weighing 
4:095, and oxide of zine as composed of 100 metal + 24°42 
oxygen. What renders me more disposed to adopt these new num- 
hers is, that they approach nearer to the determination of Berzelius 
than any of my precedizg numbers. And the accuracy of his ex- 
periments I have had occasion in many repetitions of them, to ad- 
mire as most extraordinary. He found oxide of zine composed of 
100 metal + 24:4 oxygen. My first determination was T00 
metal + 23°5 oxygen; my second 1U0 metal + 24°16 oxygen; 
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and the present 100 metal + 24°42 oxygen; each app:oaching 
nearer than the preceding to the numbers of Berzelius. 


ArTIcLe [Y. 


On the Composition of Sulphuret of Antimony. By Thomas 
Thomson, M.D. F.R.S. 


Sucrnurser of antimony is a mineral that has been so long and 
so universally known to all my readers, that I consider it as quite 
superfluous to give any description of it. It is mentioned both by 
Dioscorides and Pliny asa metallic substance; though neither of 
them had any idea of its composition. Agricola, in his treatise 
De Natura Fossilium, gives a particular description of it, and shows 
how it may be distinguished from other minerals to which it has 
some resemblance. He knew that the metal called antimony could 
be extracted froin it, for a process had been published long before 
by Basil Valentine ; but there is nothing in his writings to lead us 
to suppose that he was acquainted with the real nature of this 
mineral. 

The same remark, as far as my observation goes, applies toall the 
ehemical and mineralogical writers who followed Agricola, during 
a period of nearly 200 years. ‘The first person who ascertained that 
crude antimony is a simple compound of metallic antimony and 
sulphur, I conceive was Meuder, who published at Dresden, in 
1738, a dissertation entitled Analysis Antimonii Physico-chym. 
Rationalis, in which he establishes the true composition of the 
mineral in question by satisfactory experiments. Soon after we 
find this composition recognised by Pott and Margraaf as an esta- 
blished and well known fact. 

The first person who endeavoured to ascertain the proportion of 
the constituents of this mineral was Bergman, in his dissertation 
entitled De Antimonialibus Sulphuratis, first published in 1782. 
His method was to dissolve sulphuret of antimony in a mixture of 
three parts muriatic and one part nitric acid. Such a mixture, 
according to him, dissolves the antimony without touching the 
sulphur, ‘Towards the end of the process it is necessary to apply 
heat, in order to free the sulphur completely from antimony. 
I conceive it to be possible by this method to dissolve the whole 
antimony without touching the sulphur; but the chances against 
complete success are almost infinite, unless we be previously ac- 
quainted with the proportion of metallic antimony present. That 
is, unless we are previously acquainted with the very point to be 
determined. [or if we use too much nitric acid, part of the sul- 
phur will he converted into sulphuric acid; and if we use too little, 
the muriatic acid will come into actioy as a solvent, and a portion 


96 On the Composition of Sulphuret of Antimony. [Ave. 


of the sulphur will make its escape in the state of sulphureted 
hydrogen gas. The result of Bergman’s analysis was that native 
sulphuret of antimony is composed of 
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Wenzel indeed, in his Verwandschaft, first published in 1776, 
had endeavoured to determine the proportion in which antimony 
and sulphur combine, by heating these two bodies together in a 
covered crucible, and ascertaining the increase of weight which 
the antimony sustained. The result of this experiment was, that 
his artificial sulphuret of antimony is composed of 
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But this method is scarcely ever to be depended on, unless it be 
attended with precautions, which Wenzel at the time when he 
made his experiments could not consider as necessary. 

Karsten, in his Mineralogical ‘Tables, published in Berlin in 
1808, quotes no other analysis of this ore, except the one by Berg- 
man which I have specified above : hence it would appear, that at 
that period he was not aware of the existence of apy other. No 
analysis whatever is given by Hatty in his System of Mineralogy. 

In the Journal de Physique, lv. 325, Proust gives the result of 
his experiments on sulphuret of antimony, and deduces from them 
that it is a compound of 
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Mr. John Davy, in his paper On the Combination of different 
Metals with Chlorine, published in the Philosophical ‘Transactions 
for 1812, gives us sulphuret of anumony as a compound of 
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Finally, Berzelius, in the second volume of his Lirbok i Ke- 
mien, p. 162, published at Stockholm in 1812, states, without 
giving any authority, from which one is disposed to consider it as 
the result of his own experiments, that sulphuret of antimony is 
composed of 
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_ To finish this historical sketch, it only remains to be stated, that 
Vauquelin some years ago made a set of experiments to determine 
with how much sulphur the different metals could be made to 
combine, when fused with it in a covered vessel. Among his other 
results, he found that artificial sulphuret of Antimony is composed 
of 
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This result coincides exactly with the previous determination of 
Proust. 

Such, as far as I am acqiainted with the subject, are the experi- 
ments hitherto made to determine the composition of sulphuret of 
antimony. They do not differ from each other so much as might 
have been expected, considering the imperfection of the data, ac- 
cording to which some of these experiments were conducted. ‘Lhe 
following table exhibits a synoptical view of these experiments, be- 
ginning with Wenzel who gives the smallest proportion of sulphur, 
and terminating with Berzelius, who gives the greatest proportion 
of that constituent. 
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The results of Wenzel and Berzelius differ considerably from 
each other, and likewise from all the rest. But if we were to 
leave them out, the other four experimenters approach pretty nearly 
to each other. If we omit Wenzel’s experiment, which de- 
viates most from the others, and bears the greatest appearance of 
inaccuracy, the mean of all the others gives us 35°572, for the pro- 
portion of sulphur combined with 100 antimony in sulphuret of 
antimony. Now this number in all probability is not far from the 
truth. — 

1 thought it worth while to institute a set of new experiments, to 
investigate the composition of this native sulphuret with as much 
— as possible; because an accurate knowledge of it would 

¢ of considerable assistance to us, in enabling us to determine the 
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weight of an atom of antimony; a problem of some difficulty, on 
account of the impossibility of hitherto obtaining the oxides of that 
metal in a pure and uncombined state, so as to determine their 
composition with the requisite precision. 

I employed a pure specimen of the common radiated variety, which 
T had in my cabinet, and which I believe was found in the south of 
Scotland; though-I am not quite certain of this. The object 
which I had in view, was to-ascertain the whole of the sulphur 
which the specimen contained. It is obvious, that as no foreign 
matter was present, the knowledge of this would be sufficient to 
determine the composition of the sulphuret. 

It is well known, that when muriatic acid is boiled. upon this 
sulphuret in powder, sulphureted hydrogen gas is given out in 
abundance, while the oxide of antimony is taken up by the acid. 
It would appear therefore, that in this case, the ore and the acid 
determine the decomposition of a quantity of water, the hydrogen 
of which combines with the sulphur, and flies off in the state of 
gas, while the oxygen unites with the metal and converts it into an 
oxide, which is taken up by the acid. It occurred to me, in con- 
sequence of my knowledge ofthis, that in order to know correctly 
the composition of sulphuret of antimony, it would be merely 
necessary to decompose a determinate weight of it by means of 
muriatic acid and heat, and receive the sulphureted hydrogen gas 
over mercury. The knowledge of the quantity of this gas ob- 
tained, would not only show the quantity of sulphur in the 
ore, but enable me also to determine the quantity of oxygen which 
had united with the metal. But upon repeating this. experiment 
two or three times, I found that the analysis of the ore in this way 
could not be depended on. For there always sublimed into the 
neck of the retort a quantity of golden sulphur of antimony (pro- 
bably a hydrosulphureted antimonial oxide) which I could neither 
collect with precision, nor allow forin a satisfactory manner. 

Disappointed ia this process, I had recourse’to the well known 
action of nitro-muriatic acid wpon sulphuret of antimony. Into a 
large phial { put 100 grains of the pure ore in the state of a fine 
powder, and poured over it a quantity of nitro-muriatic acid. 
When the action was over, I decanted off the liquid portion, and 
treated the undissolved residue with fresh portions of acid, till 1 had 
reason to be satisfied that all the metallic part of the ore. was 
taken up. The residuum being now dried had all. the appearance 
of sulphur. It weighed ten grains, and when kindled, burnt all 
away with a blue flame, leaving no appretiable residue. 

The acid solutions being mixed together, were poured into about 
a quart of distilled water, in order to precipitate. the oxide of anti- 
mony. For greater security, I then saturated the acid in this 
watery solution with ammonia. | ‘The white precipitate, being sepa- 
tated by the filter, was well washed and dried. In this state. it 
weighed 93°5 grains; and as far as I’ could judge, was a pure oxide 
ef antimony. ; 
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The watery liquid thus freed from the antimony, still contained 
a considerable portion of sulphur, which had been acidified by the 
action of the nitric acid. Accordingly, when muriate of barytes 
was dropt in, a copious precipitate of sulphate of barytes fell. 
This precipitate, when washed and dried, weighed 119°3 grains ; 
equivalent to 40°57 grains of sulphuric acid, or to 16°23 grains of 
sulphur. — 

From the preceding analysis it appears that 100 parts of sul- 
phuret of antimony contain 26°23 parts of sulphur: therefore, the 
sulphuret in question is composed of 
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This result approaches most nearly to the analysis of Bergman. 
The reader will observe too, that it almost coincides with the mean 
of all the preceding analyses, if we leave out that of Wenzel. It 
was this circumstance that gave me confidence in it, and induced 
me to cunsider it as approaching more nearly to precision, than any 
of the analyses offered to the public by preceding chemists. 

Let us suppose then that sulphuret of antimony is composed as 
I have just stated; and let us deduce from -that composition the 
weight of an atom of antimony. If we suppose, as 1 have done 
(Annals of Philosophy, ii. 112) that this sulphuret is a compound 
of two atoms sulphur and one atom antimony, we have this ana- 
logy, 35°556 : 100 :: 4: an atom of antimony. This would give 
us the weight of an atom of antimony 117249. This is a very 
little more than | originally made it in my first table, deduced from 
the analysis of the oxides of antimony; analyses attended with so 
much difliculty, that implicit confidence could not be put in them. 

The 93°5 grains of white oxide of antimony, obtained in the 
preceding analysis, obviously contained 19°73 grains of oxygen; 
so that this oxide of antimony is composed of 100 metal + 26°745 
oxygen. ‘his is the oxide which Berzelius has distinguished by 
the name of antimonious acid. For when heated to redness in a 
platinum crucible, it becomes of a dazzling whiteness, and exhibits 
the other properties of that substance which he has described. My 
analysis of it agrees nearly with the previous analysis of it by Mr. 
John Davy, who found it a compound of 100 metal + 26-471 
oxygen. Now if we suppose it a compound of ove atom metal 
and three atoms oxygen, which was the original supposition that I 
set out with in my first table, we shall find that this very nearly 
coincides with the above analysis: for 11-249: 3 :: 100 : 26°669. 
Now this differs very little from the result of my anatysis. If we 
were to consider the analysis of the oxides of an\imony by Ber- 


_ zelius, in his paper on the Cause of Chemical Proportions, pub- 


lished in the preceding volume of the Aznols of Philosophy, as 

correct, the weight of an atom of antimony would be 16°129. 

But I must confess, that several of his conclusions seem to me 

founded upon too slender analogies to be entitled to confidence. I 
G2 
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think therefore it will be safer, in the present state of our know- 
ledge, to deduce the weight of an atom of antimony from the sul- 
phuret of that metal, with the composition of which we are accu- 
rately acquainted, than from imperfect deductions respecting oxides 
which have not hitherto been subjected to a satisfactory examina- 
tion. 


ARTICLE V. 


Chemical Analysis of Caviar. By Professor Dr. John, of 
Frankfort-on-the-Oder.* 


Caviar, as is known, is formed from the roe of some species of 
fishes, especially some species of surgeons, as the Accipenser sturio, 
A. huso, A. rathenus. Jt comes in a two-fold state, from Russia 
where it was probably prepared, + tous in Germany. ‘Two kinds of 
caviar are distinguished in comimerce, namely, the pressed and 
fresh caviar. Now this last kind, as it consists of the roes of the 
fish unaltered (some sturgeons yield 200 pounds of this substance), 
when it is subjected to analysis, will yield a result more to be de- 
pended on than the pressed caviar, which is not only mixed with 
foreign matter, as, common salt, but which, by being dried and 
subjected to pressure, has undergone a real change in its nature. 
There is a good description of the method of preparing the pressed 
caviar in Krinitz’? Encyclopedia. I employed in the following 
analysis true Russian caviar, the roes of which had been pressed 
together in consequence of the distant carriage, but which had 
undergone no fermentation, nor any other alteration. 

I rubbed 420 grains of this fresh caviar with water into a thin pap, 
and then mixed it with a greater proportion of that liquid. J ob- 
taineda solution similar to an emulsion, from which the membranous 
part of the caviar gradually precipitated to the bottom of the vessel. 
{t was obvious from the appearance of the solution that it contained 
an oily matter mixed with it. The whole was poured upon the 
filter, through which there passed a pretty transparent and colour- 
less solution. The residuum which remained upon the filter was 
treated with water in the same manner as at first, by which the 
dissolving power of the water seemed to be exhausted. The solution 
in water, being evaporated, coagulated, and deposited a white sub- 
stance similar to the curdy part of milk. Alcohol, being dropped 
into the liguid, contributed to the coagulation and precipitation of 
this substance. ‘This substance being separated by the filter, and 
dried in a hot place, assumed the form of a transparent, brittle, 


* From the Geselschaft Naturforschender freunde zu Berlin Magazine for 1810, 
p. 307. Kid yt 

+ Several other fish furnish a substance similar to common cayiar, and it is pre- 
“pared im different parts‘of Prussia and Pomerania. 
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horny-looking substance, equally insoluble in water and alcohol. 
Pure caustic potash ley dissolved it, and it was thrown down again 
by the addition of an acid. ‘This substance, which possesses the 
properties of albumen, when fully dried, weighed 26 grains. 

‘The watery solution thus freed from albumen, being properly 
concentrated, deposited 26 grains of common salt in small cubes, 
mixed with a little alkaline sulphate. ‘The mother ley contained a 
portion of slime scarce capable of being weighed. It was 
mixed with common salt, but easily separated by washing it with 
water. 

I now allowed the portion of caviar which was insoluble in water 
to dry, by exposing it to a very gentle heat. In this state it still 
retained very strongly its peculiar taste. It was repeatedly digested 
in alcohol, the solution was mixed with water, heated, and allowed 
_ to cool again. By this means 18 grains of an unctuous yellow 
coloured oil were obtained. The residue left by the alcohol undis- 
solved had lost the peculiar taste of caviar. The liquid freed 
from the oil was found to contain nothing but an atom of common 
salt. 

What the alcohol had left undissolved was boiled for an hour in 
pure water. The filtered water, being evaporated to dryness, left 
only an atom of jelly. The portion undissolved in water weighed, 
after being dried, 104 grains. It had the colour of caviar, and was 
indurated albumen. When burnt it emitted a very fetid animal 
smoke. ‘The coal which remained behind was burnt to ashes. The 
ashes weighed 14 grain. They contained no alkali; but consisted 
of common salt, sulphate of potash, phosphate of lime, and a 
trace of iron. 

The constituents furnished by the preceding analysis of 420 
grains of caviar are the following :— 


Grains, 
Pure dry albumen from the solution of caviar ....., 26 
Uncetuous oil ...... gu md Wart ela ane bi Oha aah ie! oie la weer 


Insoluble or indurated albumen..................102 
Common salt with some alkaline sulphate.......... 28 
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Oxide of iron........ eis ai deta «loth Siar tara Hvefe tye 

Water as the deficiency, ....,....seeec0eeeeens 244 
420 


From the preceding analysis it follows that caviar contains a 
notable portion of soluble albumen, which constitutes so nourishing 
an article of food, that the peculiar taste of caviar is to be ascribed 
to an oil, which is the same as that contained in all the ova of 
animals so far as I have hitherto examined them, namely, in those 
of insects (butterflies and grasshoppers), of amphibia, and of birds 
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in considerable quantity ; and, finally, that the albumen in caviar 
exists in two states, namely, soluble and insoluble in water, but 
that the insoluble portion is by far predominant, and in a much 
greater quantity than in any other ova hitherto examined by me. 
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ArticLe VI. 


Observations on the Heat of Springs, and on Vegetation, in order 
to determine the Temperature of ‘the Eurth and the Climate of 
Sweden. By George Wahlenberg, M.D. Fellow of the Royal 
Academy of Sciences of Stockholm. 


(Continued from p. 34.) 


Il. 


Olservations on the Heat of Springs, and on the Nature and Dis- 
trivution of Plants in the Northern Provinces of Sweden, in order 
to determine the Climate of these Parts. By George Wah- 
lenberg.* 


_ As the variable springs reach the lowest point of their tempera- 
ture in spring, and the highest point towards the end of August, 
or somewhat later, it is only requisite for us to make some observa- 
tions on them during the few summer months in order to discover 
the whole scale of their variations. The Royal Academy of 
Sciences at Stockholm recommended these observations to my 
attention during my jouruey to the mountains of Umeo Lappmark, 
and requested me, both on my way thither, and as I returned 
again, to examine the ten mperature of all the springs that 1 hap- 
pened to meet with. I left Upsala in the middle of June, 1810, 
and returned to it again at the end of BNE: 

1 arrange the observations which I made during that journey 
according to the provinces over which I travelled. 


Mundung, on the river Dal; N. lat. 604°. 

There is a fine spring at Mehede, which rises at the bottom of a 
rock. Its temperature was, on the i8th June, 42°08°; on the 
24th August, 42°26°. It is therefore as constant in its temperature 
as Pik be expected ina spring. 

A spring at Grimsarbo gave, on the 18th June, 41°90; but on 
the 24th August, 46°04°. 

The temperature of 42°26° is very low, when compared with that 
of Upsala, which is 43°70°. It is but seldom that we have an 
opportunity during a single journey to observe so great a difference 
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in the temperature of the earth at the same height above the level 
of the sea. The nature of the vegetation, however, appears fully 
to correspond with this difference. This can be observed with more 
ease, as scarcely in any other place can the regular diminution of 
vegetation be found so exact as along the north coast of the Gulph 
of Bothnia. Thus the difference between the flora of Upland and 
Lapland is very striking. Of the 642 perfect plants around Upsala, 
$18 are wanting in Lapland; while, on the other hand, of the 
500 Lapland plants, 134 are wanting at Upsala. Hence in a 
journey to the north every second plaut appears for the last time, 
and every fifth plant is new. As these changes in fact take place 
only gradually, it is obvious that there must be a great number both 
of northern and southern limits of plants, which will put it in our 
power to judge of the climate. We cannot, however, assign the 
limit where a plant appears for the last time; because that often 
depends upon accidental circumstances, but only the place where it 
ceases to be general. On that account scarce plants are not proper 
for such determinations. 

Of the plants which grow round Upsala, the following are 
wanting in Dal-elf:—Anemone pulsatilla, delphinium consolidum; 
melampysum cristatum, artemisia campestris, leonurus cardiaca, 
cynoglossum officinale, phalaris phleoides, prunus spinosa, mespilus ’ 
cotoneuster. . 

On the other hand, the following plants grow here, which do 
not make their appearance farther north. The oak, atcidentally as 
far as Tabodurna. The great oaks in the islands of the river 
Fostebo, near Starbron, in the parish of Hille, are indebted for 
their flourishing state to local advantages. The centaurea scabiosa 
appears very seldom farther north. Here also appear for the last 
time rhamnus catharcticus, crateegus oxyacantia, ornithogallum 
uteum. 

Other circumstances show the difference of climate between 
Upsala and the mouth of the river Da/. When in spring the fields 
round Upsala are become free from snow, we still find sledge roads 
at Tyerp. In the latter place the winter seed was already above 
ground in the end of August, at a time when they were scarcely 
thinking of sowing it at Upsala. 


Geffle; N. lat. 60°75°. 

Good springs are uncommon here. The Sorbykalla indeed gives 
out a sufficient quantity of water, but the place where it issues out 
of the earth is not sufficiently distinct. It was, on the 20th June, 
42:44°; on the 23d August, 46°58°. 

1 was shown likewise an excellent spring a quarter of a Swedish 
mile south-east from Geflle, at Brynaefsgard, the temperature of 
which, on the 23d of August, was 41°9°. This we may consider, 
Cont pretty gcod grounds, as the temperature of the earth at 

effle. 
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Half a Swedish mile south from the towp, the alnus incana 
grows in abundance; but in the whole of Gesérike/and this tree 


occurs much more rarely than the alnus g/utinosa. Hence its limit. 


may, without impropriety, be placed here. ‘ihe rulus chamemorus 
and scirpus cespitosus likewise have their limit here. The southern 
plants which do not vegetate farther north than the latitude of 
Geffle are the following :—Spirea filipendula, saxifraga granulata, 
agrimonia eupatoria, trifolium montanum, malva rotundifolia, gera- 
nium rotundifolium and cicutarium. 7 

In the parish of Hille, one eighth of a Swedish mile north-east 
from Trodje, the temperature of the spring called Kallkall-Bach 
was, on the 20th June, 41772°; on the 22d August, 43 52°. 

This rivulet is remarkable, because the cornus suecica grows in it 
upon small hillocks of earth. This plant appears considerably Jater 
in Helsingeland ; a proof that springs are capable of promoting the 
growth of such northern plants as are not quite suited to the 
climate. A strong mineral spring at Hamrong had the following 
temperatures :—On the 20th June, 40°1°; on the 22d August, 
42:08°. F 

‘These temperatures appear low. 

Gestrikeland at its northern limit (in Jat. 61°) is esactly similar 
In point of vegetation to the country round the lake Yngen, in 
Vermeland (in lat. 59°5°, and 549 English feet above the level of 
the sea). Betula nana and carex glolularis are quite common; the 
first of which, in the neighbourhood of Trodje, is only to be seen 
growing sparingly in morasses. The following plants find their 
northern limit at this place:—Primula veris, corylus avellana, 
viburnum opulus, lythrum salicaria. The alnus incana still retains 
its superiority over the alnus glutinosa. 

Rubus arcticus appears upon our first entrance into Helsingeland, 
and, with other northern plants, becomes very common about 
Skog, which may be considered as the most elevated part of the 
province. After much trouble, I found here the spring called 
Storswedjekalla, on the lett hand side of the way to Goldgrule, 
and one fourth of a Swedish mile from Stétjirn. It was a strong 
spring, and its temperature was, on the 22d August, 40°46°. 

‘This may very well pass for the temperature of the earth in so 
hgh a situation. 


Fuddikswall; lat. 61°75°. 


At Enanger we again reach the sea, and at that place, notwith- 
standing its more northerly position, we find nearly the same 
climate as about Skog. The temperature of Siwikskalla, a spring 
one fourth of a Swedish mile north from Enanger, was as follows: 
On the 23d June, 39°92°; on the 20th August, 42-08°. 

At luna, a little above Huddikswall, the cornus suecica becomes 
quite general, and the alnus gluiinosa not only appears seldomer 
than the a/nus incana, but is now quite rare, even upon the sea 
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shore. Observations on the springs in the town gave no correct 
results. Byjorners spring, on the north side of the town, was, on the 
23d June, 39°74°; on the 20th August, 42°8°. 

Ulsaters mountain spring was, on the 23d June, 38°66°; on the 
19th August, 43°16°. 

I found at last a better spring on the height in the parish of Hég, 
at a place called Tazimasdlbodar, on the left side of the way behind 
the forge of Sirémbacka. It gave, on the 20th August, 40°28°; 
not much less than the little hill of Skog. 

The spring Skaldnaess, not far from Mahlsta, and in the division 
of Fronlandsby, was, on the 19th August, 40°$2°. 

Scabiosa suecisa grows here in abundance ; chiefly, however, in 
the interior of the country, and seldom on the sea shore, or the 
borders of rivers. 

Dallsmyne spring, half a Swedish mile beyond Mahlsta, gave, 
on the 24th June, 40°46°; o# the 19th August, 41°9°. 

In the northern part of Helstngeland, in the parish of Gnarp, a 
spring on the hill Oeran, south from Gryttje, gave, on the 24th 
June, 39°02°; on the 19th August, 42-08°. 

Another, at Areskougen, gave, on the 25th June, 39:2°; on the 
18th August, 41°72°. 


Medelped; lat. 62°5°. 


In this province there are several perpetual springs. That of the 
mineral water called Solomskélla, in the parish of Sattna, was, on 
the 27th June, 39°02°; on the 16th August, 39°92°. 

Dr, Zederstrém found its temperature, on the 12th July, 1803, 
39°2°. An observation was likewise made on a good spring at 
Hasans Swedjan, south-west from that place, in the same parish. 
It was, on the 17th August, 39°2°. 

We may therefore consider this as the true mean temperature of 
the earth for this place. 

One quarter of a Swedish mile north-west from Sundswall, at 
Stora, in a morass, a spring gave, on the 18th August, 39°56°. 

Another, situated not far from the first, on the 26th June, 
39°38°; and on the 18th August, 41°. 

People here are of opinion that a subterraneous stream flows 
hither from the north. It is certain that in these hilly districts the 
water retains its low temperature, though the ground is perhaps too 
much exposed to the influence of the sun’s rays. That such a 
situation must have a considerable influence on the temperature of 
springs is evident from the strong spring of Sjolergskalla, at Sunds- 
wall, which lies on a fine southern declivity, and on the 26th June 
was of the temperature 41°72°; and on the 18th August, 42°98°, 
In such a situation the high temperature of the earth remains long 
unaltered. Hugskalla, at the church of Timmero, was, on the 
27th June, 41°36°; and on the 16th August, 41°72°. These con- 
stitute exceptions which must be neglected in a general view, as 


‘ 
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well as the hazel bushes and the’ primula veris, to be seen at 
Wattjon, in Tuna. 

Aconitum lycoctonum, a plant not quite unknown in Helsinge- 
land, now appears in abundance. On the other hand, alaws aluti- 
nosa has entirely disappeared. The following plants have their 
northern limit at this place:—Galiwm verum, scabiosa arvensis, 

‘bonicera xylosteum, planiago media, geranium sanguineum, cam- 
panula perficifolia, thymus serpyllum, festuca fiuitans. On the 
north side of Swadswall app!e-trees no longer bear fruit. 

The small mountain range called Skulskogen, in the middle of 
Angermanniand (lat. 634°), contains various southern plants which 
are not to be found on the north side of it. dvemene hepatica, 
rosa canina, orobus tuberosus, heraclium sphondilium, centaurea 
Baers dactylis glomerata, avena pratensis. 

I sought out the remarkable spring of Skar bergskalla, lying on 
the south side of Utansjogardskas, or Skuruberg. It rises at the 
foot of the hill from under the rocks, which gave a name to the 
hill, and is completely screened from the action of the air and the 
sun. It springs out of the ground into a bason an ell deep, and 
gave, on the 28th June, 37°04°; on the 15th August, 38°12°: a 
temperature which, in all probability, is below the mean tempera- 
ture of the earth in this place. 

Skulbergskalia, north-east from Skulberg, gwas, on the 14th 
August; -40°46°, 

In Angermanniand, on the north side of the wood, I found, only 
one useful spring ; namely, the one at the farm-house ‘called Onska. 
The thermometer, being plunged into it, gave, on the Ist July, 
38°66° ; on the 12th August, 41°54°. 

The granite of which the Skulalerg is composed is not favourable 
to the issuing out of the spring. The water does not sink deep into 
the ground, and therefore cannot penetrate and collect in the 
interior. 

:. Vegetation shows that this place has a severer climate than the 
province on the south side of the wood. The following plants reach 
their northern limit in Sjalevand. Anemone nemorosa, hypericum 
perforatum, pteris aquelina. ‘The want of these plants occasions 
@much greater uniformity in the appearance of the woods and 
meadows. Sulix arenarea becomes now quite common, and this 
grey bush, seen on every side of the road, is no ornament to the 
country. 

Veronica chameedrys and carex leporina appear for the last time 
at Grundsunda. Barley and rye still ripen at the usual time ; but 
farther north rye ripens much later, though it has been sown the 
preceding year in the beginning of August. This circumstance 
gives us no favourable idea of the fertility “of the earth in these high 
northern latitudes. 

Umeo; lat. 64°. 
The borders of the fields are still adorned with many beautiful 
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plants, which usually accompany agriculture ; as potentilla anse- 
rina aud argentea, dianthus deltoides, pimpinella suxifraga, cen- 
taurea cyanus, Lycopsis arvensis. ‘The meadows, ov the other hand, 
have completcly the aspect of Lapland, in consequence of the great 
quantity of cornus suecica growing in them, and of the black 
phleum alpinum bristling up every where. In low moist places we 
see for the last time the sadix fusca; and the myrica gal: 15 very 
rare farther north. Of Lapland plants appear the saliec arbuscula 
and splachnum luteum. I first found good springs at Tofu els o, two 
Swedish miles north-north-west fron: Umeo. ‘ithe land rises very 
gently, and may be here 100 feet above the level of the sea. 
Woody hills of about 200 feet in height run along the sea shore, 
At Juckswallsbach, or rather half a Swedish mile east from it, a 
great many springs rise out of the ground not far from the stable 
belongiug to the house. Below these is the Poltangskalla, a very 
strong mineral spring, rising in a level spot. 1 found its tempera- 
ture, on the 5th July, 37°22°; on the &th August, 37:22°. 

Another spring, at Jnnerstrojningen, higher up, and beyond the 
rivulet, was, on the 5th July, 36°32; on the 8th August, 37°58°. 

Lower down, but likewise on the north side of the rivulet, is the 
spring of Starkabo. It was, on the 5th July, 38°66°; on the Sth 
August, 39°02°, 

The first of these springs appears to give us the mean tempera- 
ture of the earth at this place. The medium of the temperatures 
of the second spring does not differ much, from its being 36-86°; 
but this deviates far from the temperature of the air which, from 
five years’ observations of Mr. Naezen, at Umeo, is only 33°38°. 
The same difference exists at Uleo; for the mean temperature of 
the air at this place, according to Julin’s observations as corrected 
by Von Buch, is 33°21°; but the temperature of a spring at Uleo, 
on the 29th August, was 37°4°. This is probably the consequence 
of the longer and more severe winter in these northern places. 

As we retire from the shore of the gulf of Bothnia towards the 
mountains of Umeo Lappmark the temperature and vegetation 
diminish rapidly, because the land rises suddenly. On _ that 
account Tufwelsjo constitutes the northern limit of many southern 
plants. I saw myrica gale for the last time at Hissjén. Calla 
palustris was seen only once at Degerfors. Veronica officinalis, 
Jestuca elatior, carex stellulata, disappear here. Rulus arcticus 
hardly reaches any farther north. At Degerfors and Tegnaess, 
chrysanthemum leucanthemum and fragaria vesca were still to be 
seen in small quantities ; but farther north they were not to be 
found ; but their loss was not much felt, bging replaced near the 
houses by abundance of matricaria inodora. Here also lysimachia 
vulgaris and scutellaria galericulata disappeared. Phleum alpinum 
was become quite common. Lychnis alpina and salix myrtilloides 
grew abundantly near Tegsnaess. 

Between Degerfors and Tegsnaess, half a Swedish mile from the 
latter, at a place called Norderstingen, a mincral spring rises, 
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which is perhaps the finest I have ever seen. It has opened to itself 
a way through the turf two feet deep, and coloured all around it of 
a deep red, from the pure ochre which it has deposited. Its tem- 
perature was, on the 5th August, 36°68°. 

This is, without doubt, the true mean temperature of the earth 
in this place. 


Tycksele ; lat. 64°5°. 


At last, after having gradually lost one half of the common 
plants of Upland, we reach the limits of Lapland. A few northern 
plants take the place of those that have disappeared. Most of the 
Lapland plants remain upon the heights of the mountains. On that 
account vegetation becomes poor and uniform. Those plants which 
are now most common in the meadows grow in Upland only in 
thick shady woods; as, for example, the aira flexuosa in dry 
places, and the aira cespitosa, arundo calamogrostis, and stricta, 
in moist places. Some few meadow plants still make their appear- 
ance in the neighbourhood of houses, thus indicating beforehand 
that they are just about to disappear. These are érifolium pratense, 
poa pratensis, ranunculus acris. 

The lake called Fahi-Trisk is the northern limit of scirpus 
palustris, alisma plantago, lysimachia thyrsiflora, trifolium pra- 
tense. Northecium loreale and serratula alpina grow abundantly in 
moist places. . 

How cold a soil so miserably covered with plants must be, it is 
easy toconceive. The colonists, who in the whole of Norrland 
consider the springs as all equal, and call them cold springs, begin 
now to lament bitterly over their appearance. They consider them 
as a plague to the land, and consider their appearance as a punish- 
ment for their sins, destined to destroy their husbandry. In fact, 
though these springs do not cool the air, it is evident that a field, 
through which water of the temperature 35-6° flows, is not calcu- 
lated to produce rye, which requires for its growth a temperature of 
464°. Springs are only beneficial to the fields when they possess 
this temperature. But the heat of springs at Lycksele does not 
exceed 35°6°. Below the great but short waterfall at the church of 
Tycksele lies the lake Tansele. On its south-western shore, a 
Swedish mile from Lycksele, is situated the colony Tansele, not far 
from which there are two springs. I found the temperature of 
eastern Kallkillbackens, which rises in the middle of a wood, on 
the 9th July, 35°6°; on the 3d August, 35°96°. 

West from it lies Kyltmyrskalla. \t was, on the 9th July, 
35°6°; on the $d August, 35°78°. 

Another spring, between the church of Lycksele and Knafften- 
gard, gave, on the 2d August, 36°14°. 

These observations seem to establish 35°6° as the mean tempera- 
ture of the earth at Lycksele, 

I found the temperature of Sjolergs spring, in Fahltrisk, on the 
15th July, 37°4°; on the 27th July, 37°58°: and that of Nydngs 


: 
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spring, at Atjirn, between Fahltrask and Bjerbickan, on the 16th 
and 27th July, 38°3°. 


Gransele; lat. 65°. 


The shores of the /Vindelf, at Gransele and Gargelf, on the 
Gargelf, are almost the highest places on which the inhabitants are 
engaged in earnest with agriculture. Even here, however, the rye 
generally ripens sufficiently to repay the trouble of the cultivator ; 
but they employ scarcely any means to promote the fruitfulness of 
the soil. It would be in vain to have recourse to the practice of 
fallowing ; for not a single blade of grass appears without culture, 
and in harvest the field is barer than before. The colonists are 
obliged to employ so great ‘a quantity of manure that they complain 
of the want of it, being deprived of the assistance of their cattle 
during the greatest part of the year. Probably the cause of this is 
to be ascribed to the coldness of the earth. In so low a temperature 
the manure does not putrify, and is therefore unsuitable for the 
plants which vegetate in it. All the morasses appear covered with 
black, apparently fruitful, turf; yet the grass can be cut down only 
every other year, otherwise the strength of the roots would be 
materially injured. The effect of burning, which is so remarkably 
beneficial here, proceeds from the increase of temperature which 
the soil receives, and from the chemical influence of the ashes in 
producing putrefaction and solution. 

The short time that the corn requires for ripening in Lapland 
applies only to barley and oats. Rye in general requires a longer 
time to ripen than it does farther south. I have seen rye cut down 
in Lappmark in the middle of September, which had been sown 
the preceding year in the middle of July, and therefore had been 
ten months in the earth before it could be cut down. In Helsinge- 
land, indeed, the rye ripens before the barley, yet the new rye 
must be sown before the old crop is cutdown. In Upsala, after the 
harvest of the old rye the sowing of the new commences, but not 
till after the reaping of the barley.. At Calmar, and in Blekinge, 
on the other hand, so great is the interval between the reaping of 
the old and the sowing of the new crop, that it leaves more than 
sufficient time for the complete harvest of the barley. In these 
places rye ripens three months sooner than in Lappmark. 

Convallaria majalis is still to be found in sheltered places. Salix 
glauca, on the other hand, climbs up the mountains and spreads 
itself, as does likewise salix arenaria. Bartsia alpina appears on 
the banks of rivers. 

Near Sorsele, west from the church, at Raswamyr, there is a 
good spring rising in a bason a fathom deep, and apparently 
screened from the effect of the external air. ‘The temperature at 
the bottom of the bason among the moving sand was, on the 13th 
and 24th of July, 35°6°.. This cannot be far from the true mean 
temperature of the earth, as it differs so little from the temperature 
at Lychsele. Another spring, at Galgatmyr, near the hill Swego 
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was, on the 19th July, of the temperature 36°68°. The southern 
plants which have their northern limit at this place are (r7folium 
repens, plantago major, prunella vulgaris, chrysanthemum inodo- 
rum. Pedicularis lapponica appears in the woods, viola liflora in 
the rivulets. 


Stora Vindeln ; lat. 65°75°. 


This lake is probably situated as high above the level of the sea 
as Saggat Trask at Quickjock. At Risnaess near a pool I found a 
spring the temperature of which was, on the 20th and 24th July, 
35°34°. 

This, and other springs, according to the assertion of the 
colonists, so cool the pond that it is not possible to remain in it for 
any length of time; but, on the other hand, the bottom of it is 
hardly ever frozen. There is likewise a creek behind the buildings 
of the colonists which never freezes, probably because many strong 
springs rise up in it. At the edge of this spring grows the ranun- 
culus lapponicus in full vigour. Jt is surprising that so low a tem- 
perature should be advantageous toa plant. Deeper in the water 
grows likewise fussilago frigida. Salix lanata appears for the first 
time at Risnaess. ‘The same observation applies to éhalictrum al- 
pinum and angelica archangelica. Carex glolularis disappears, and 
rosa majalis is only found in one other place. Scotch firs still 
continue abundant at Stora Vindeln; but spruce firs are only to be 
seen on particular declivities of the mountains. It is more difficult 
to observe the order in which these trees disappear in the southern 
parts of Lapland where the land rises rapidly than in the northern 
parts, where after the disappearing of the spruce firs you pass over 
a space of ten or twenty Swedish miles before you lose the Scotch 
firs. On the other hand, the limit of the Scotch firs, when com- 
pared with the birches, is so striking, that it has been distinguished 
even by the Laplanders by a peculiar name, petsigerk, or the end 
of the Scotch firs. 

At Givorten-Ficll Y found a small useful spring at the place of 
the limit of the Scotch firs, but so elevated that the birches grew 
only to the height of a man. It is not far from the parsonage of 
Tiirna Capele, and is called by the Laplanders Giltingen-ajek. Its 
temperature was, on the 22d July, 34°52°. 

From the temperature and vegetation, the climate here is similar 
to that of Vadsde, at Wardéehuus, in Norwegian Finmark. 

Givorten-fidll is the first mountain range at which we arrive in 
Umeo Lappmark. It constitutes a long ridge between Juck(-Trask 
and the river Vindel, above the lake Stora Vindel. Its height 
scarcely reaches to half the distance between the line of birehes and 
the snow line. Flakes of snow lie nowhere upon these mountains, 
except upon an insulated peak, which on that account is called by 
the Laplanders Ajallemene Nase, or cold nose. Lven upon it only 
very small spots of snow are to be seen. Below this peak, and 
higher than Giltingenkalla, there is a good spring, distinguished by 
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the name of Nase Gauen Ajek (nose valley spring). Its temperature, 
on the 2d of July, was 34:16°.. 

A third spring, Valetjocks-kalla, lies directly above Giltingen- 
halla, on the north side of the little hill Vadletjock. Its tempera- 
ture, on the 22d of July, was 33°8°. 

The Laplanders are well acquainted with all the springs in these 
parts. They supply them with water when all the rivulets and 
rivers are covered with ice. There is likewise a spring on the 
south side of the ridge, called Praesten Middags Killa, about a 
Swedish mile south-west from the preceding, and a quarter of a 
mile north from Ammor Trdsk. Its temperature, on the 22d of 
July, was likewise 33°8°. Andromeda hypnoides was the only plant 
which covered the ridge of the mountain. 

Near the snow line we can hardly expect any other temperature 
of the earth than the freezing point; for supposing the temperature 
of the air to. be higher, how could it counterbalance the perpetual 
oozing of the melted snow? especially as it is the water which 
spreads and equalizes the temperature of the earth. 


IV. 


Observations on the Heat of Springs in the Southern Provinces of 
: Sweden. By George Wablenberg. 


I have continued my observations on the heat of springs at 
Upsala, chiefly because I was of opinion that the temperature of 
inconstant springs might give the difference between the mean 
temperature of diferent years and seasons. Nor have my hopes 
been entirely disappointed, as the following observations will show: 


Spring at Professor Spring 
rl Lassbybackar. at Haga. 
1810— 4 November. ...42°08° ..........45°14° 
PE ad Viste areas 41°00..../..+....44°24 
SE Pa aed oletars 44 SD Din spvaveepaes 
fo BE TP Ek Ce Sieh aleralens. 6 e.2 43°43 


13° December . | .37°76.....02 S200 . 42°26 
1811—17 January......36°14.....0...-6. 
23] bs oh egy eee > o Ooh Ques sasha sie oe OO 
4 Merch ss 1... 4 OO s +2 He thie ey «6 
Biles aitanct rc tote i Ws gett edist pursaras 6 veel 7, 
2 Aprils}. ./5:83°89. 0. et... 88°48 
RT es BS Lee SOOD i cages ewe 


aor a phe Pea ear ee OMe toes 50 '> is — 
OD RARRR ING 7 bt: SP ieee on 
CRA a OX ee O81 0 yao 38°75 


Both springs were colder throughout this winter than the pres 
seeding. ‘The first as much as 0°72°, This is the more remarkable, 
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as the winter 1810, 1811, was distinguished by the mildness of its 
temperature; and in this respect far surpassed the winter 1809, 
1810. Perhaps the lower temperature of the springs was owing te 
the cold summer of 1810. 

But this difference is not sufficiently satisfactory, as it leads to 
the expectation that it would have produced an effect likewise upon 
the constant springs. 1 found in 1811 the temperature of 


Langghjérdes upper spring at Haga, almost as 49°09° 


in the preceding year, April 24 .......... 

Cin Mat Hine rece Died haa Jatt dele'e sfeteyt. IRB 
Dee ApEROBin eM, chusicts vie\wwials 42:26 

Norby spring, April 24 ..... ee paiblela’ a salve 40870 
Norbyland spring, April 24... ....seeeceeveses 42°26 
Myrby spring, April 26 2... eeee ee mes as 43°70 
Priest spring at Haga, April 24 .......... 208 43°34 
Upsala mill spring, April 29.......... i aisle oikate 43°61 
Brennery, or Sandviks sprin Mer emt 20 abs usc an70 
ys SPINS. 2 Marea eet ne nas 43°70 


From this table it appears that the constant springs do not alter 
their temperature, or that the alteration is very insignificant. But 
the heat of the inconstant springs was uncommonly great in the 
spring, almost in the same proportion as the spring was distin- 
guished by its unusual mildness. 

I have had an opportunity of making the following observations 
on the temperature of springs in the southern provinces of Sweden. 

On the north side of the little hill called Blacksta, lying a little 
to the south of Langstakrog, in Sudermannland, there is a strong 
spring. On the 5th of September, 1810, its temperature was 
44:49°, which agrees very well with the presumed temperature of 
the earth in that part of Sweden. 

Norrby Sauerbrunn, half a Swedish mile south from Swérdbro, 
in Sudermanniand, rises with a strong current. Its temperature 
was as follows:— 


1810~—-6 September's cc. su sce eia 44:06° 
1811—26 May ..... aby ak hiner ais 43°07 


Not far from this, at Ladugard, there rises another mineral 
spring, the temperature of which was as follows :— 


1810— 6 September............ «. 44:24? 
Leet May |. 5 sats tortuibiy tn via 43°16 


Himmelstarlunds Sauerlrunn, at Norrképing, a good and strong 
spring :— 


1810— 7 September ...........005 44:24° 
18Sl1—27 May Ce ee ee ir 42°8 


— 
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The changes of temperature happen to coincide with those in 
the upper Langhjerdes spring at Upsala. Hence the mean tempe- 
rature of the earth here is probably 44°6°. 

The mineral spring of Suderképing, called Ragnilds-kalla, at the 
south gate of the town, is the finest spring of the kind that I have 
seen in the southern provinces. The water rushes out with such 
impetuosity that it is not possible to place the thermometer in the 
bason itself. J found its temperature as follows :— 


1810—-.8 September «. 2. «ie... «, 45°86° 
LA 2 7) May yo. siniereinininmicia viens 40°86 


Such an agreement puts the mean temperature of the earth in 
this place out of doubt. It may appear high when compared with 
that of the preceding springs ; but the observations at Upsala have 
shown us that the highest temperature always belongs to the con- 
stant springs. Of plants I may notice the walnut, which frequently 
grows here to a large tree and bears fruit ; which, 1 know well, is 
not the case farther north. 

A spring in a rivulet at Knapphulla, in the northern part of the 
county of Calmar, gave, on the 9th Sept. 1810, 45°32°, : 

The small spring at the Inn of Lund, near the town of Wester- 
wick, gave a more inconstant and smaller result, It was— 


ESIO—I0" September)... «dese ese, 446? 
BMD: Mivisis sin sth Siva, ALG 
1811—29 May @oereewee ener eesstenern 42°44 


On the other hand, Wirnaby spring gave a still higher estimate. 
It lies the eighth part of a Swedish mile west from the country- 
house of Warnaniis, in Sédermére. The bason of the spring is 
almost two fathoms deep, and the quantity of water which it yields 
is always equally great. Its temperature was— 


1810—13 September .............. 46°76? 
Breas, FEMME. 04 6s vane ard 


Here the mean temperature of the carth may be estimated at 
from 46*76° to 47°12°; an estimate which is the more important, 
because it is here that we must place the northern limit of the 
beeches. We find indeed some beech bushes farther north, as at 
Wongelslit, in the parish of Rysby; but the first beech woods 


_ tiake their appearance at Vdarnands, and there only on the level of 


the sea. Farther inland the tree, though planted, does not thrive. 
There are no beech woods in the interior till we come to liimgs,i 
Bleckinge. 

My endeavours to obtain a greater number of good observations 
near the line of the beeches were not successful. Near the meadow 
of Norregards, in the parish of Suderokra, there is a strong spring, 
the temperature of which was as follows :-- 


Vor. IV. NOI, i 
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18]0—15 September........ cece en 46°04° 
L811 “ViFone Aue... wsceee 44:42 


Somewhat less than Varnaly spring. 
Another spring, at Bruniorp, was— 


1810—14 September...... Pe MIR Vachs 
POLIS Pde ve te wceoee 3 oe) as 


The variation was smaller than that of Professor spring at 
Upsala, but greater than that of Langhjerdes spring. Hence it is 
probable that the mean temperature towards the 20th of August 
would be 46:94°, which agrees with that of Warnaby spring. 
Notwithstanding the uncertainty of such an estimate, it serves at 
least to show that this country has the advantage over Upsala in 
point of temperature. 

The temperature of the Admiralty spring of Lyckely, three 
quarters of a Swedish mile north from Carlscrona, was as follows : 


1810—15, September, <".. . .jederte eb s A7*84° 
S11 Dune ak Cees ae 45°32 


If we assume the preceding data, these numbers give us 47*3° 
for the mean temperature of the earth in this place. 

In Schonen I examined a spring at the church of Maglahem. 
Its temperature was—1811, 4th June, 44°6°. 

I likewise examined the Raflunda spring, which Linnzus men- 
tions in his journey through Schonen. Its temperature was, on the 
4th June, 1811, 44°96°. 

Neither of these observations is sufficient to enable us to deter- 
mine the mean temperature of the earth in Schonen. 


V. 


At Berlin I have only found one spring convenient for such 
observations ; but it appears extremely well adapted for them. It 
is the perennial mineral spring in the Panckow, a quarter of a mile 
north from Berlin. Its temperature was as follows :-— 


1811—27 August .. 49°46° 1812— 9 January.. 49°46° 


7 September 49°46 13 February . 49°10 
ONL Hae ee 49°46 14 March... 49°10 
9 October... 49°46 1 April .... 48°92 
7 December 49:46 
Vi.—Result. 


In all northern countries the mean temperature of the earth is 
higher than that of the air; and the difference appears to increase 
as we advance northward, or as the cold of the winter becomes 
more severe. The following table shows the rate at which the 
temperature of the earth varies according to the latitude. 
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Height Temp. | Temp. 
Places. above the|Latitude.| of the | of the 
sea. earth. air. 
Eng. feet. 

PROPER N. . 55. dos osaes Sia pals sjetatees amistad 127°6 52-5 49°28° 
POPE OUIE |. «'a) oieg jo wnt epaanta <tesioinid «(abel os 56°25 | 47°3 46:04°* 
Warnabykilla, line of beeches ........- 57° A676 
SAMErKOPing. 2 002 ccceccicmcccccscccccses 58°5 45°86 
Ligstakrog, Sudermanniand ....... oh ele 59: 44-42 
Lake Yngen, Vermeland .............-- 549°9 59°5 41-00 
Upsala........ ee ciettes atalsld.c\cie\e,efcisa,« 60: A3°10 | 4203+ 
Dalelfmiindung, line of oaks............ 60°5 42°26 
Geffle (...... act SEARO Aee re USER eae ‘ 60°75 | 41-9 
Huddikswall ..... cidttemieets sek dobiaze - is 61°75 | 40°64 
STII og ab n\s sien 80 .0)placinieles's ined oi ss)> 62°5 $9°2 
IE ies Sen ictals ors: a'es~ elaine oaisivia) eis. s 9 « 64° 37°22 | 33°38 f 
REMMETADESS “Sloe vc ce csbls tte recy evedesese ‘| 64:25 | 36°68 
RNC IIE) 5 «= oof ipreln o!xin 2 \clip'e’s'sle 0 Sin/clnia« 639°4 64:5 35°60 
Stora-Windeln ...........+: apate's meet a} S930 63°75 | 35:24 
Line of birches at Giworten fiall ........ 1705°2 34°16 


ArticLe VII. 


Some Account of the Mountains of ancient Latium, in which 
the Mineral called Haiiyne is found. By Leopold Gmelin, 


M.D. § 
(With a Map.) 


Haiiyne is found partly in the volcanic tuff called peperino, 
and partly in the soil that covers it. 

Peperino is a soft fragile stone, very fit for building, of an earthy 
texture, and not heavy. It seems to consist of a congeries of very 
different bodies, particularly fragments of augite of a dirty green, 
dark green mica, iron sand, compact limestone, basalt, and a kind 
of lava very much resembling pumice. These seem to be agglu- 
tinated by an earthy cement. Sometimes it contains fragments of 
stones, 

These fragments are always sharp-edged, generally small, but 
sometimes weighing several pounds, especially those consisting of 
basalt and limestone. 

Sometimes, though rarely, fragments of felspar, and a sco- 
reaceous matter of a dark green colour are mixed with the peperino. 
Bur as far as I know it never contains melanite. 

What I regard of considerable importance with respect to the 


* In Lund, according to Nenzelius and Scheumacher. 

+ According to the observations kept for 30 years at the Observatory, 
} According to the result of five years’ observations by Dr, Naezen, 
§ Abstracted from his Thesis lately published at Heidelberg. 
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origin of peperinois, that it often contains pieces of charcoal, * 
which caunot be distinguised by the vulgar. It contains likewise 
wood not charred, but rendered pale and similar in appearance to 
amianthus. 

From what I have said, it is obvious that peperino is composed 
of fragments of very different minerals, agglutinated at a time 
when this part of the earth was covered with trees. Whence 
these fragments and the cement came will appear as we proceed. 

Peperino, along with a peculiar spongy lava, which the Romans 
call sperone, and with a little compact basaltic lava, which they 
denominate selce, forms the congeries of mountains that constitute 
Old Latium, and which, almost touching the Appenines at Pree- 
neste, separate the plain of Rome from the Pontine marshes. 

This porous lava, the mass of which contains a prodigious num- 
ber of small opaque leucites, many augites, and some mica, Is 
perforated by a great number of long irregular pores, the surface 
of which is unequal and dull. ‘This lava sperone constitutes the 
greatest part of these mountains, and particularly all the Tusculan 
mountains, from Tusculum (called at present Frascati), as far as 
Corbium (at present denominated Rocca Priora), mount Albanum, 
the highest of all (monte Lazio or Cavo), and the rock in which 
the village called Rocca di Papa is situated. If any inference can 
be drawn from external form, and from their connection with the 
others, mount Algidus, likewise parallel to the Tusculan moun- 
tains; mount Artemisius, lying towards Velitre; the mountains 
Ariani; and the mountain called La Fajola, are composed of the 
same lava. 

The peperino, beginning at the bottom of mount Albanus and 
Artemisius, between south and west, surrqunding the lakes Adba- 
nus (lago d’ Albano), and Nemorensis (lago di Nemi), with a high 
and steep border, gradually sinks into the plain of Rome towards 
the sea end Velitre. But besides these lakes, there is a valley 
particularly worthy of attention, called Valle Riccia, situated 
below the village Aricia. This valley has an oblong bason form 
shape, and is surrcunded with steep rocks, except towards the sea. 
It is said to have formerly constituted a Jake. 

The mountains composed of sperone differ from those consisting 
of peperino, chiefly in forming high and long ridges, very steep, 
and without any traces of a crater. ‘The peperino hills are not so 
high, broader, slope gently, and in the centre exhibit a lake or 
concayity, which may be conceived as the remains of a former 
crater. 

The compact Java, which is seldom entirely free from~ pores, 
when it contains them in abuncauce becomes exactly similar to the 
sperone. Its colour is usually grey. It contains always augites, 
almost always leucites, often mica, seldom felspar, and never 


* Riccioli, a dealer in minerals in Rome, has a specimen.of charcoal in pepe- 
rigo an inch thick, and early five inches long. 
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olivine, as far as I myself have observed. It is split into irregular 
masses, and occurs in many places, though it never constitutes 
entire hills. Small rivulets of it are seen near Rocca di Papa, 
towards the chapel, called Madonna del Tufo. It occurs also 
Scattered oyer the whole summit of the Tusculan mountains, par- 
ticularly on the rock on which Rocca Priora is built; but the 
greatest masses of it occur at the bottom of the Tusculan moun- 
tains, constituting oblong hills, which run out into the Roman 
plain. 

Nor is the region in which the peperino prevails without a por- 
tion of compact lava. For it is not only found at the foot of the 
hill which looks towards the Roman plain, as at the Grotia Ferrata, 
and the place called Alle Fratocchie, below the city of Albano; 
but what is surprising, it covers in several places cliffs composed of 
peperino, which surround the lakes Albanus and Nemorensis, con- 
stituting rocks which rise perpendicularly from the shore of the 
lakes to the margin of the crater, so that one would be tempted to 
believe that the whole crater is formed of lava, over which the 
peperino has been deposited. The lake Nemorensis js not only 
almost surrounded by compact lava, but at the part lying below 
Nemi, and mount Albanus, it is decorated by rocks composed of 
sperone, through which the fountain of the nymph Egeria runs, 

The peperino and compact lava are seldom immediately under 
the surface of the ground. They are commonly covered with 
other volcanic products. 'The lava sperone, the nearer the surface 
it is, becomes not only more porous and soft, but composed of 
distinct fragments about the size of a nutmeg or walnut, conglu- 
tiuated together, and forming beds generally parallel to the decli- 
vity of the mountain, as may be very well seen at the Rocca di 
Papa. At length it acquires the aspect of pumice; but differs from 
it in having nothing fibrous in its structure. These scoriaceous 
beds may be observed at the chapel of Aéadonna del ufo, near 
the lake Nemi, and in the Tusculan mountains, “They are fre- 
quently covered with a fat reddish earth. 

The compact lava is also frequently mixed with a reddish earth, 
not so fat in its feel as the preceding, It is employed in the making 
of cement. 

Leopold von Buch has, in an excellent book,* given the name 
wacke to the rock of the Monti Verdi, and of the Aventine and 
Capitoline hills, which must certainly be considered as a volcanic 
tufi, and as very similar to the volcanic tuff of Naples, only a 
Jittle harder. Yet the earthy texture, and the mixture of reddish 
pumice, sufficiently distinguish it from that mineral. Under the 
term volcanic tuff, he designates very different substances found in 
the plain of Rome: namely, fragments of pumice, puzzuolana, 
and the common volcanic earth, ashes, and sabbia, All these 


* Geognostiche Beobachtungen auf Reisen durch Deutchland wnd Italien, 
Two vols, 1609, 
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bodies, according to him, have been washed from the mountains 
of ancient Latium, and have been more or less agglutinated 
together. 

But as no pumice has hitherto been observed in the mountains of 
ancient Latium, neither these beds, nor the mountains Aventine 
and the Capitol, and the monti Verdi, can have drawn their origin 
from these mountains, The tuff of the Monti Verdi, and of the 
Aventine and Capitol, must rather be reckoned among the most 
ancient volcanic products of this country, thrown out in the very 
places where it is now found, and therefore traces of it are to be 
seen no where else. But in consequence of the great lapse of 
time since it was produced, it is too much shattered and covered 
with other minerals brought hither by water, to enable us to find 
any traces of a crater. Hence, though I admit, with my friend 
Breislak, that this tuff was thrown out of a crater not far from 
Rome, I am not of opinion that any thing certain can be pointed 
out respecting its exact situation. 

As to the common volcanic earth, which abounds in fragments 
of lava and in leucites most usually decomposed ; and the puzzuo- 
Jana which always lies under the common, although their spreading 
out into beds that cover the whole plain of Rome, may seem to 
prove that they have been deposited from water; yet I cannot 
admit them to be derived from the mountains of old Latium, 
which indeed are sometimes covered with a little earth, but 
generally of too fatty a nature to be employed for making 
a cement, and at the same time containing very few leu- 
cites. Hence, I do not consider it as absurd to suppose, that the 
lakes Gabinus and Regillus were formerly craters which threw out 
lava, afterwards spread by the agency of water over the whole 

lain of Rome. Probably there were even more craters in this 
plain which are now entirely obliterated. One of them perhaps 
threw out the melanites which are found at the bottoms of so many 
mountains of ancient Latium. But the formation of the common 
volcanic earth and the puzzuolana seems to have been the most 
recent of all, not only as it covers all the bottoms of the moun- 
tains, but as it in some places alternates with beds of travertino. 

The peperino, in that part which lies towards mount Albanus, is 
covered with the same scorize as the lava sperone, and no doubt 
with that lava itself. In other parts it is merely covered with an 
earthy crust which seems derived from its own decomposition. As 
it is not capable of resisting the action of the weather, its surface 
is split into soft crusts which are continually going to decay. 

The peperino is divided into distinct beds, from a few feet to 
more than a hundred in thickness. ‘These may be seen very well 
on the west side of the hill on which the town Marine stands. In 
that place beds of harder and softer peperino appear to alternate. 

These beds appear to ascend from all quarters towards the lakes 
which I have mentioned above. They are almost parallel to the 
declivity of the hill; but in that part where the lake Albanus is, 
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they descend a little towards the lake. This I observed above the 
cross at Nemi, and less distinctly above the monastery Palazzuola, 
in that bed in which the consular fasces are engraved. 

It deserves attention that, on my way to the town Albano, not 
far from the place where the Via Appia joins the present road, I 
observed two opposite stratifications. [The lower beds ascended 
towards mount Albanus, and were cut off and covered by the 
upper bed which rises towards the sea. 

I never observed the lava sperone stratified, although the rocks 
of it are cut perpendicularly in the first Tusculan mount, from 
which stones were taken to build the theatre and other houses. 
The scoreaceous lava lying over it is divided into beds, as I have 
already observed, usually parallel to the declivity of the mountain. 

I shall now notice only what appears to me most probable re- 
specting the formation of these mountains. 

The peperino and volcanic tuff, from which it differs chiefly in 
containing, instead of pumice, a porous clayey lava which is not 
fibrous, and in containing numerous calcareous fragments, seem 
to be ashes thrown out of a volcano, and afterwards conglutinated. 
For under the improper name of ashes we may comprehend every 
thing thrown out of a volcano in the form of powder. Whether 
this powder be the real ashes of the fuel which feeds the volcano, 
or only a mineral near the fire and by its agency reduced to powder ; 
whether the numerous crystals of augite and mica were formed by 
the fire, or previously existed in the rocks acted on by the volcano ; 
whether the numerous fragments of basalt in the peperino had a 
Neptunian origin, or are to be considered as pieces of ancient lava, 
solidified under the earth, and thrown out in the form of fragments 
by the agency of new heat: these are questions which cannot be 
certainly decided from our present knowledge of volcanoes. It 
seems more certain, that the limestone has not been formed by the 
agency of fire, but only broken from the volcanic mountain, and 
thrown out little altered. 1 think the same is the case with the 
fragments of compound stones above mentioned, especially those 
that contain haiiyne; although the mica and augite contained in 
them indicate a certain relation to volcanic bodies. 

The craters, from which the peperino was thrown in the form of 
powder, are the lakes Albanus and Nemi, and the valley of Aricia. 
This not only appears from the situation of these lakes in the centre 
and highest part of the country, but likewise from this circum- 
stance, that all the beds of peperino (those excepted which lie 
towards mount Albanus) rise towards these lakes. 

It is not surprising that the same matter should be thrown out of 
different craters; for as long as the volcanic fire acts upon the same 
materials, it must produce the same bodies: nor can the crater at 
which this matter issues make any difference. Thus for example, 
the Phlegrwan field near Naples is composed of the same tuff, 
though we know that it issued from a great variety of craters; 
nor can the tuff of the promontory of Misenum be distinguished 
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from that of mount Gaurus. Thus it appears that Vesuvius, in 
different eruptions, some from the summit and some from the sides, 
produced exactly the same substance. 

It seems clear that the peperino extended as far towards that 
quarter which is now occupied by mount Albanus and the others, 
as it does towards the other quarters. 

That the eruptions of peperino took place at very different times, 
is evident from the alternation of hard and soft beds of it, and 
from that opposition of beds which [ observed at the town of 
Albano. 

There is no proof that the sea covering these regions occasioned 
the conglutination of the peperino, and then retired to its present 
bed. Vor no marine bodies can be found either in the peperino or 
over it; while the charcoal and wood found in it, seem to prove 
that these regions, before the volcanic eruptions, were covered with 
trees and shrubs like the Pontine marshes. 

The conglutination may have been effected by the rain-water 
alone, which, passing through, filled up the intervals with powder, 
and dissolving a portion of the carbonate of lime (assisted by the 
carbonic acid of the atmosphere), deposited it again to serve the 
purpose of acement. I found that all the fragments of peperino, 
even those in which no limestone could be perceived, effervesced 
in acids, and that not merely in particular places, but through 
their whole mass. In this respect peperino differs from volcanic 
tuff, which seems rather cemented by a silicious matter, and may 
be compared to the ashes above Herculaneum, which, being moist- 
ened by water containing lime in solution, effervesce when mixed 
with an acid. Yet calcareous matter must not be considered as the 
only cement of peperino; for some of its beds have rather an 
earthy than a stony consistency; and as the composition of the 
peperino itself differs, it is reasonable to infer the same difference 
in its cement. 

Perhaps, after the emission of the powder which constitutes 
peperino, the volcanic fire attacked other materials, which it lique- 
fied and projected through various openings. Hence, probably, 
the origin of all the mountains composed of sperone and basalt. 
As no stratification is perceptible, we may conclude that the whole 
was thrown out at once. 

it would be in vain to look for the craters from which this fluid 
matter issued ; because as soon as the energy which throws out 
these fluid matters ceases, the craters themselves being filled with 
fluid matter, it solidifies, fills them up, and no depression can be 
perceived in the place where the crater was situated. That the 
fluid matter of which these mountains are composed speedily be- 
comes solid, is evident from their steepness; for fluid lava would 
rather have spread wide than formed such precipices. 

When metallic matters are in fusion we know that the heavy 
metal sinks to.the bottom, while the lighter scorie float upon the 
surface. In tke manner the compact Java is almost every where 
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covered by the porous. The former is visible but seldom on the 
higher parts of mountains and only in small streams; but at the 
bottoms of the mountains we fird it in greater abundance consti- 
tuting hills. Over the lava sperone lie beds composed of frag- 
ments of the same lava, conglutinated together; over them lie 
beds of scoriz, or fragments of sperone, more porous and vitrified, 
and not conglutinated together; over the whole is deposited a dark 
red fatty clay, which seems to owe its origin to the ashes thrown 
out towards the end of the eruption. 

The beds of peperino descend towards the lake on that side 
which looks towards mount Albanus, because they were lifted out 
of their original position by the strength of the fire which threw 
out the lava of mount Albanus. 

I could no where see distinctly the Java of mount Albanus lying 
over the peperino; but you can see thick beds of scorie, doubtless 
produced at the same time with the lava, covering the peperino 
above the lake Nemi. In the same manner, not far from the 
margin of the lake Albanus, above the monastery called Palazzuola, 
the scorie of mount Albanus begin to predominate, and the lava 
itself succeeds them towards the Rocca di Papa. If you suppose 
the peperino formed after the lava, it is impossible to explain why 
we can find no traces of peperino or ashes on mount Albanus or the 
Yuseulan mounts, though these mountains are so near the craters of 
the peperino, that they may be said to rise from the very margin of 
them. Von Buch, indeed, observed basalt lying under the pepe- 
rino, in a valley near the fountain called Dell Agua Tepidula. I 
did not see the place. But as the lava, though formed after the 
peperino, may have passed through its fissures, it may no doubt 
be seen lying under it, though of later formation. 

The origin of the compact lava surrounding the walls of pepe- 
rino, and in many places covering it, is of more difficult explana- 
tion. Two opinions respecting it may be entertained. Either the 
craters constituting at present the two lakes, after they had thrown 
out the peperino, became also filled with lava which in some parts 
adhered to the walls of peperino, and when the volcanic energy 
was at an end falling partly back again into the abyss, left an open- 
ing as a receptacle for waters. Or all this lava flowing down from a 
higher crater, and particularly from mount Albanus, adhered to 
the walls of the peperino. What makes against this latter opinion 
is, that the lava surrounds the lake even in the parts most remote 
from mount Albanus. Thus the lake Albanus is surrounded with 
great rocks of lava between Castle Gandolfo and the town Albano, 
‘The same remark applies to the lake Nemi, on its south side, be- 
tween the towns of Gensano and Nemi. Nor in these places is 
any lava to be seen lying above the peperino. 

On that account, I am disposed to believe that the compact Java 
came from the same crater with the peperino. JI conceive that 
only the lava sperone, which forms a rock below Nemi, flowed 
from mount Albanus, as the scoria of that mountain extend as far 
#8 the margin of the lake. To confirm this opinion, it would be 
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necessary to prove that all the lava surrounding these lakes is of 
the same nature, but different from the compact lava of mount 
Albanus. A few observations which I made seem to show this. 
The lava of the two lakes is very compact, and usually destitute of 
those pores which distinguish the lava of mount Albanus, so that 
it cannot be distinguished from the most compact basalt. The lava 
_ of the lake Albanus only contains large leucites ; but that of mount 
Albanus contains likewise innumerable small’ ones. The lava at 
the west gate of Nemi is destitute of leucites, and contains instead 
of them small crystals of felspar. But no such crystals can be 
seen in the lava of mount Albanus. These observations 1 admit 
are too few to determine the point. It would be necessary to in- 
stitute a minute comparison between the lava surrounding the 
lakes, and that of mount Albanus. 

The stone containing hatiyne is found in the whole peperino, 
and often in the earthy soil seemingly formed by the destruction of 
peperino. Thus it is found at Nemi, Gensano, Albano, near 
Tusculum, and at Rocca di Papa. 

But it is for the most part collected in the great peperino quarries 
below the town Marino. From this place I obtained the specimens 
which I subjected to examination. 

Hauyne, dark green mica, augite both crystallized and in 
grains, a white mineral, and oxide of iron, mixed in various pro- 
portions, constitute this stone. Sometimes the white mineral is 
wanting, the proportion of mica is greatly increased, and the 
hatiyne acquires a green colour. Sometimes mere dots of blue 
haiiyne are to be observed scattered through the white mineral, 
aud in that case the mica is very scanty. ‘The proportion of augite 
is usually small, and its particles are often so minute as scarcely 
to be determined by the naked eye. ‘The oxide of iron is less 
abundant than the augite. It is often partially converted into red 
oxide of iron, 
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Memoir on the most proper Means of accelerating the progress 
of Mineralogy. By M. T.C. Braun Neer gaard. Read to 
the First Class of the French Institute in Nov. 1812. 


_ THE question has been often asked of me, whether, after 
having seen so many minerals during my travels, and being in 
possession of a collection as excellent for the choice of the spe- 
cimens as instructive in consequence of the numberless suites 
which it contains, 1 had any intention of ever publishing a 
System of Mineralogy? My answer has always been in the 
negative. It was net dictated by that false modesty, which often 
injures the progress of science, and which would not have 
blinded me so far as to decline a career so flattering to my 
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vanity, by placing my name side by side with those who have 
employed themselves so successfully in promoting the science 
which I cultivate. Nothing would have prevented me from 
giving a system of mineralogy if I thought { could have com- 
posed a better than the best which we have at present. I should 
have considered it as a sacred duty to facilitate the study of a 
science, the difficulty of which often disgusts the beginner, and 
even stops the career of him who had flattered himself that he 
would be able to extend its boundaries. Mineralogy has for 
some years past constituted the most agreeable moments of my 
life. ‘The more I know of it the more 1 desire to know. 

Every day new minerals become known to us. Though the 
last age was rich in discoveries, nature is far from being ex- 
hausted. Our successors and followers will find sufficient em- 
ployment for their talents; and perhaps will not be very grateful 
to us for the facilities which we have procured them, any more 
than we are towards those who have opened to us the career of 
the science. If this great variety and number of objects becomes 
agreeable to the amateur by the interest which each new mineral 
inspires; at the same time that the number of genera and 
species augment, it becomes more and more difficult to reduce 
them under any regular method. I hope this difficulty will soon 
be felt, and that the systems of an Hatiy and a Werner will at 
last set bounds to the prevalent fury of making every thing anew. 

Those who cultivate mineralogy with success will find enough 
to satisfy their ambition, without multiplying the number of 
systems. This beautiful part of natural history, which its diffi- 
culty alone obliged naturalists so long to neglect, leaves much to 
be filled up in its details. I have often smiled when I heard 
beginners in ecstasy at the perfection of the science, and some 
years after recount to me the difficulties which retarded them at 
every step. It is unfortunate that mineralogy did not find its 
Linneeus and its Buffon at the same time with botany and zoo- 
logy. ‘They have come at last: we have seen them appear. 
They will leave to our successors philosophical principles accord- 
ing to which they may direct their researches. 

The traveller, for it is always to him that the philosopher who 
studies in his cabinet owes his materials, will still find a sufficient 
number of objects to elucidate. The study of geognosy will 
teach the traveller how useful it would be to unite more closely 
these two sisters, who ought always to be inseparable. It is his 
province to make us acquainted with new substances, new posi- 
tions, new localities. My friend M. Leonhard, who is so much 
employed in promoting mineralogy, has proved, by his work 
entitled Topographic Mineralogique, how many difficulties this 
subject presents. He has done a real service to all the lovers of 
this part of the subject, by collecting all the scattered materials 
which he could find; and his laborious work will facilitate the 
researches of those who wish to fill up the numerous blanks 
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which still remain. We canuot always depend upon the infor- 
mation of dealers in minerals. Interest often induces them to 
substitute one country for another. Neither can we, in all cases, 
make out the localities from the specimens which we find in the 
cabinets of our friends. The rock, and other characteristic 
marks, are often common to different localities. I may, out of 
numerous examples which might be chosen, give one from my 
own collection. It is a specimen of axinile, from the fountain 
of La Caille, in the valley of Chamonix, which has been often 
conceived to have come from Dauphiné. It is likewise of 
importance to make known the different substances which 
accompany the same mineral. Nothing contributes more to 
make us acquainted with the country to which a substance 
belongs, because the same substances very generally associate 
together. ‘The eye of the traveller accustomed to observe often 
rectifies errors by seeing substances in their place, and by exa- 
mining the depots from which cabinet specimens have been 
taken. ; 

In reality our greatest specimens are only atoms in comparison 
with the masses which we are accustomed to observe in nature. 
The rocks which we collect for our geognostic collections, are of 
little importance, except when they have been selected on the 
spots by ourselves or our friends. ‘These fragments serve for the 
commencement of the study of geognosy in our cabinets, and 
they bring to our recollection the great revolutions which the 
globe has undergone. ‘These mountains always fill us with admi- 
ration of the Almighty, to whose goodness we are indebted for 
every thing. When false localities are assigued to rocks it almost 
always produces serious crrors respecting the localities of moun- 
tains. 

It is easy to see that the geognost cannot really promote his 
science except by travelling. We ought likewise to employ our- 
selves in such researches as enable us to determine whether any 
particular substance is new or not. A new name given to a sub- 
stance often induces people to believe that the substance is new. This 
error proceeds from the little exactness in the older descriptions, 
from the small progress that analytical chemistry had made, and 
from the little attention which celebrated men, such as Buffon 
and Linneus, formerly paid to mineralogy. Substances, in 
which we have at present found a sufficient number of distinct 
characters to separate into peculiar species, were formerly con- 
founded together under the same name. ‘This kind of indication 
will not only be useful to the historian of mineralogy, but it will 
present likewise to amateurs the facility of finding rare substances 
in old collections placed among common species. The ichthy- 
ophthalmite of Andrada, to which Haiiy has given the name of 
apophyllite, was known not only by the name of zeolite of Hel- 
Jesta in West Gothbland, but likewise under that of xeolite of 
Uto in Sudermanland. I have found very fine specimens of 
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apophyllite under this last name in the collection of Secretary 
Brandt, a collection unique for old substances from the North, 
which I purchased at Copenhagen some years ago. I] even had a 
keen discussion respecting this substance with M. Engestrém, who 
insisted that it was a zeolite. This philosopher published an English 
translation of Cronstedt’s Mineralogy. He has likewise published a 
good mineralogical guide through Sweden. All this takes nothing 
from the merit of Andrada, who first made the substance known, 
with characters sufficiently distinct to constitute a peculiar 
species; nor of the celebrated Hauy, who first determined its 
erystallization. I hope one day to publish some details about 
this rare mineral, which will serve to explain its position, and 
the minerals that accompany it. These observations are the 
fruits of my journey through Sweden, and of the researches 
which I made on the spot. 1 likewise found in the same cabinet 
a splendid specimen of lotryolite, under the name of opake 
mamellar chalcedony, which the possessor considered as of so 
little value that he had placed it among his duplicates. .The 
botryolite, since the substances from Arendal have attracted the 
attention of naturalists, has likewise borne the name of reddish 
manganese, till Klaproth discovered in it szlicious borate of lime. 
It was this discovery that induced Matiy to make it a variety of 
the species to which the Germans have given the name of datho- 
lite, a species discovered by my countryman Esmark. 

Those persons who choose to occupy themselves with crystal- 
lography will likewise find sufficient materials to employ their 
sagacity. Nature, though it acts after fixed principles, is not- 
withstanding inexhaustible. By observing and comparing we 
shall continually find new varieties of form. We = shall even 
sometimes have the good fortune to discover the primitive form 
of a substance, and thus prove by inspection what our illustrious 


"master, Haiiy, predicts from calculation. 


The mineralogist even sometimes gets the start of the chemist 
in the knowledge of the constituents of a mineral... He predicts 
from the crystalline form alone, and before he begins his experi- 
ment, what the result of it ought to be. He is induced to 
recommence his analysis if his first attempt does not accord with 
his prediction, and a more careful experiment at last brings the 
chemist and mineralogist to agree. 

Chemistry alone, in my opinion, cannot serve as a basis for a 
mineralogical system; but this does not prevent me from ac- 
knowledging the great advantages which mineralogy has drawn 
from that science, and which she will continue always to draw 
if she employ chemistry with prudence.. Mineralogy has ad- 
vanced only as the art of analysing minerals advanced. 

The great progress of chemistry began in the North. The 
names of Bergman and Scheele will always be placed at the head 
of the philosophers who have changed the face of the science; a 
science without the aid of which many manufactures would have 
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remained in a state of infancy, a science which every day ad- 
vances the progress of medicine. The principles according to 
which these philosophers directed their labours have now altered. 
Their discoveries, in consequence, may lose some of their utility, and 
may excite less interest; but they will not, on that account, lose 
their merit. These chemists cannot, and ought not, to be judged 
but according to the knowledge of the period when they lived. 
A man ought to be acquainted with the progress which the 
science which he cultivates has made, both in his own and in 
other countries; but we ought not to require of a philosopher to 
penetrate into the progress of future ages. The name of Lavoisier 
will be always dear to those who know the difficulties he had to 
overcome in order to accomplish his object. Few persons are 
possessed of a spirit of philosophy so strong as to enable them to 
struggle against opinion generally received. It is always dan- 
gerous to take a part against opinions to which time and expe- 
rience have affixed the seal of truth. Those obstacles which 
would have often been insurmountable to another did net prevent 
Lavoisier from opening a new road in chemistry. Davy, that 
English chemist who has drawn upon him the attention of his 
brother philosophers in France, will be not force us by degrees 
to believe facts which experience perhaps will one day confirm, 
though the principles at present adopted are often at variance 
with the views of that celebrated philosopher ? 

The analyses of minerals are very difficult to make. Hence 
the reason why so few are exact. Klaproth and Vauquelin have 
brought the art to a state of great perfection. ‘They have brought 
their analyses to an uncommon degree of exactness, which it 
would be difficult to surpass. Rose, Bucholz, Laugier, Desco- 
tiles, Berzelius, Ekeberg, and others, have skilfully followed 
their footsteps. Vauquelin and Klaproth often make discoveries 
at the same time: it seldom happens that they do not agree when 
they operate upon specimens from the same place. Exactness 
aloue is not sufficient in an analysis. he least portion of matter 
foreign to the body subjected to analysis, whether it be the con- 
taining rock, or any other mineral, occasions an error in the 
chemical result. Nature, while at work in her great laboratory, 
has often agents at her command that are unknown to us. The 
manner in which decomposition is produced will perhaps always 
remain a secret to us; but it is impossible to doubt that the 
nature of a mineral ought to change as soon as its external cha- 
racters become quite different from what they were before. 

No system is easily constructed when the object is to construct 
it well. Systems of mineralogy will be always more difficult 
than those of the other branches of natural history. The nature 
of the objects which it includes opposes itself to its perfection. 
in mineralogy we have not the advantage, as in zoology, of 
subjecting living beings to rules, nor, as in botany, plants which 
in dying reproduce their genera and species. 
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It is not, therefore, in the power of all the world to construct 
a system of mineralogy; but it is not so difficult to make correc- 
tions in those systems which exist already. A mind prone to 
philosophize in excess sometimes discovers faults, when he ought 
rather to admire the genius of him who has been able to avoid 
them. The small spots which the searcher after faults pretends 
to find out, are not so much errors in him whom he accuses, as 
consequences of his own erroneous manner of seeing. A repu- 
tation justly deserved by long labours, by profound studies, and 
difficult researches, is sometimes disagreeable to the man who 
despairs of ever being able to reach it. He seeks, therefore, to 
destroy it; but the factitious‘means which he is obliged to em- 
ploy serve rather to produce an effect quite contrary to what he 
intended. He gives additional force to his adversary, instead of 
weakening him. His criticism induces us to read over again and 
study the work, and thus, by understanding more completely, we 
form a higher opinion of its value. An edifice built upon a solid 
foundation is not easily destroyed. 

A system of mineralogy is not only necessary for him who 
commences the study of that science, but likewise for the ar- 
rangement of cabinets. Without some system it would be diffi- 
cult to find in our cabinets such a multiplicity of new substances 
as have been brought together within these twenty years. 

To make mineralogical collections classed according to the 
country from which they come, a method still employed in 
Sweden, can never enable us to learn mineralogy. Such col- 
lections can never be methodical, because the same substances 
do not occur in every country; even if they did, such an ar- 
rangement would occasion perpetual repetitions, and oblige us to 
have an immense number of specimens. Geographical collec- 
tions can only be useful along with systematic ones. In order to 
have them tolerably complete we must confine ourselves to our 
own country. We see such a collection in the School of Mines 
of France. ‘The zeal of its directors have formed it; and the 
care of its keeper, my friend M. Tonnelier, bas given it an 
order that may enable it to serve as a model for similar collec- 
tions in other countries of Europe. The easy access which this 
estimable philosopher gives to all the friends of the sciences 
renders this collection as useful as it is precious. 

It is happy for the age in which we live that men such as 
Werner and Haiiy have chosen to occupy themselves with the 
formation of mineralogical systems. These two celebrated phi- 
losophers have not constructed their systems according to the 
same principles; but this does not prevent both systems from 
being employed with success. They may guide us in the study 
of mineralogy. They may facilitate the arrangement of our 
collections. The use which the student makes of them will 
assist the progress of a science diflicult in its nature, but 
which their penetration has been happy enough to facilitate. 
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Posterity will give the name of philosophic mineralogists to 
Hatiy and Werner. The name of philosophical geognost will 
be given to Werner, the creator of geognosy; and posterity will 
not refuse a place by his side to the companion of my travels, 
the immortal Dolomieu. 

It is difficult to establish « good mineralogical nomenclature ; 
because the name given to a mineral often occasions false ideas, 
and makes us ascribe to it exclusive characters which it never 
possessed. We are greatly obliged to the philosophic Haiiy, 
whose friendship does me as much honour as it has been useful 
to me, and to other distinguished mineralogists who have re- 
cently endeavoured to banish from the science as much as pos- 
sible all names drawn in a great measure from localities and 
colours. When the name is drawn from the locality we are 
induced to suppose that the mineral exists only in the place or 
country indicated by the name. We find the same substance in 
different places, and then the name no longer applies. The 
mineral called Haiiyne got the name of Latiolite, because it had 
been discovered in the mountains of Lalzwm, and because it was 
conceived that it existed nowhere else. ‘Time has already proved 
the contrary, for it has been found in Vesuvius. It is even pro- 
bable that the borders of the Rhine, and the mountains of Au- 
vergne will one day claim the privilege of being classed among 
the localities of a substance, the name of which seems to have 
inspired the interest at present bestowed upon it. 

Names drawn from colour are still worse. The infinite number 
of shades which accompany the different colours, obliges us 
often to search in vain among a great number of specimens for 
the colour frem which the name is derived. It is so easy to find 
an example that I do not think it necessary to cite one. Almost 
all the names drawn from colour might serve to confirm the 
truth of this observation. Hf the. introduction of new names 
more analogous to the object appears painful to the memory, 
which was charged with another name for the same substance, 
these changes will not fail at least to be very useful to those who 
follow us in the mineralogical career, They will not be obliged, 
like us, to charge their memory with a series of insignificant 
names. 

We ought not to be always occupied with ourselves, we ought 
to think of posterity. It is sometimes as pernicious to follow 
blindly those who have preceded us in any science, as it is hurtful 
to wish to make every thing over again without distinguishing the 
good from the bad. That we have not ourselves done a thing is 
no sufficient reason for altering it. Those who will hereafter 
reap advantage from our labours will find names much more 
easily remembered, which indicate some striking property, geo- 
metrical, chemical, or physical, or which recall to our recollec- 
tion the name of some person to whom science is under great 
obligations. 
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I will now finish this explanation of my ideas respecting the 
classification and nomenclature of minerals. I hope it will not 
be entirely unworthy of your attention, as it is the result of 
experience. I entreat you, Gentlemen, to consider this memoir, 
or rather this dissertation, as an introduction to several. memoirs 
which I will take the liberty of presenting to you. My travels 
and my collection furnish observations which may be interesting 
to the mineralogist and the geognost. Allow me to recall to 
your recollection a well-known maxim, the truth of which is 
daily confirmed by your example, Modesty is the signet of great 
talents. Werner is the only person who gives the name of 
arktizite to a substance to which, out of gratitude, the name of 
Wernerite has been given. Haiiy is the only person who has 
preserved the name of Jatiolite to the substance to whicl: I gave 
the name of Hauwyne, to recall to posterity the name af a man 
to whom the sciences have so many obligations. 


ArrTicLte IX. 


On the Arctia Pheorrhea. By Thomas Thomson, M.D. F.RS: 


In my walks in the neighbourhood of Chelsea this summer JT was 
much struck with the appearance of the hawthorn hedges. A con- 
siderable portion of them was quite withered, as if they had been 
exposed to a sudden and intense frost. These withered patches 
sometimes extended for a hundred yards in length; then came a 
green portion, which was in its turn succeeded by another withered 
tract, and soon. The withered parts appeared quite covered with 
webs similar to that of the spider; and, upon a closer inspections 
prodigious numbers of a black spotted caterpillar were seen enve- 
Joped in the webs, or hanging from them. During the month of 
May it was easy to find thousands of these animals devouring the 
Jeaves of the hawthorn, It was to their voracity that the withered , 
state of the hedges was owing; for the whole leaves being destroyed, 
the plant ceased to grow, and assumed a wintery appearance. I 
observed this insect likewise upon elm-trees, and upon apple-trees ; 
but not on beech, holly, yew, or privet, which were almost all 
the trees or shrubs that I observed in the hedges round about 
Chelsea. 

The prodigious ravages committed by this insect induced me to 
make some inquiry respecting it; and though the facts which were 
stated to me have been long known to entomologists, yet I have 
thought them important enough to deserve notice in the Annals of 
Philosophy, as they may be of some utility to the farmer or gar-- 
dener, and as they can scarcely fail to be an object of curiosity to 
every person who has noticed the ravages of this destructive insect, 
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The caterpillar is the larva of a white moth very well known in 
the neighbourhood of London, which usually makes its appearance 
in the month of June about sun-set, and deposits its eggs on the 
branches of those trees, the Teaves of which afterwards serve the 
young caterpillar for food. It is usually called in England the 
brown tail moth, from the colour of its tail. LEntomologists have 
given it the name of arctia pheorrhea. It is the lombyx chry- 
sorrhea of Hiibner, and the bomlyx ph@orrhea of Haworth. 
Neither Linnzus nor Fabricius seem to notice it, though it is the 
commonest of all insects in the neighbourhood of London and 
Paris. {do not recollect observing it on the hedges in Scotland ; 
and certainly it never appears there in such abundance as to destroy 
the verdure of great portions of the hedges, as is the case in the 
neighbourhood of London. Me ec 

During the years 178i and 1782 these caterpillars appeared in 
such vast quantities in the neighbourhood of London, as to produce 
a considerable alarm. Daily paragraphs appeared in the news- 
papers respecting them, many of them of the most alarming 
nature. It was said to be the forerunner of the plague ; it was 
represented as so abundant that it would devour all the grass of the 
fields, and starve the cattle; it was alleged that such multitudes of 
insects could not fail to infect the air, and produce a pestilential 
disorder ; prayers were offered up in several of the churches for the 
removal of such a calamity. In some places they were collected 
by the common people at the rate of one shilling a bushel; and on 
the first day of this attempt no fewer than 80 bushels were col- 
lected in the parish of Clapham alone. 

In the year 1782 Mr. Curtis published a small pamphlet on this 
insect, in order to quiet the minds of the people. It is to this 
pamphlet that I am indebted for the account of the insect which 
follows :— 

These caterpillars are found on the hawthorn, oak, elm, most 
fruit-trees, blackthorn, rose-trees, bramble, and sometimes on the 
willow and poplar. They have never been observed on the elder, 
walnut, ash, fir, or herbaceous plants. Hence the only mischief 
they occasion is to rob particular trees of their foliage and blossoms. 
The trees and shrubs are not killed thereby; but, as soon as the 
caterpillars have removed to change to chrysalis, they put forth 
fresh foliage. The only loss, therefore, which the owner sustains, 
is some check to their growth, and a temporary deprivation of the 
beauties of spring andautumn. The case, indeed, is different with 
respect to fruit-trees, as by the destruction of the blossom or the 
bud the fruit for the season is destroyed. The owners of orchards 
and standard fruit-trees have, therefore, most reason to be alarmed. 

Insects in general make their appearance in greater numbers 
after a hard winter than a mild one. ‘The present summer is con- 
sidered by the collectors of insects in the neighbourhood of London 
as the best that has occurred for many years. Accordingly various 
insects have been observed during it that had not made their 
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appearance in this neighbourhood for a series of years. Now it is 
nieedless to observe that last winter was the most severe since 1795. 
A mild winter is generally wet, and rain seems to be mote inju- 
rious to insects than cold. Besides, a few days of warm weather 
brings them out of their lurking places, and then they are apt to be 
destroyed by the first severe day to which they are exposed. 

The lrown tail moth is of a white colour throughout, except a 
streak of brown on the under side of each fore wing, running near 
to and parallel with its anterior edge, and a brown, or mouse-co- 
loured, tail, from which it derives its name. These moths come 
out of the chrysalis about the beginning of July, at which time 
they may be found flymg about slowly, especially in the evening, 
and depositing their eggs on the foliage of the trees and shrubs 
which are adapted for the nourishment of the young caterpillars. 
The female has a much larger tuft of down on its tail than the 
male, a great part of which is made use of for covering its eggs, 
which when laid look like small lumps of down on the leaves. 

** ‘The young caterpillars are hatched early in autumn. — As soon 
as they quit the egg they set about spinning a web; and having 
formed a small one, they proceed to feed on the foliage, by eating 
the upper surface and fleshy part of the leaf, leaving the under side 
and the ribs. It is curious to observe with what regularity they 
marshal themselves for this purpose. ‘Thus they proceed daily, 
spinning and enlarging their web, to which they retreat every 
night, and in bad weather, and extending their depredations. In 
the course of a few weeks their operations begin to be visible on 
the trees. Their web as yet is not so conspicuous, as those leaves 
which, being stripped of their green part, assume a dead appear- 
ance. Now is the time to destroy them, while their nest is small, 
and their ravages just conspicuous. They may be cut off the twigs 
or branches with a pruning knife or gardener’s shears, whose handles 
may, if necessary, be lengthened; or by a sharp hook affixed to 
the end of a long pole. When cut off, they should be collected 
together and burnt, merely to prevent their returning again to the 
trees and shrubs. By performing this operation thus early, you 
save the autumnal verdure of your foliage. If it be deferred till 
winter, the web will then be more conspicuous, and will have 
acquired a stronger aud tougher texture, so as to bear pulling off, 
which should be preferred to pruning in certain cases, especially 
where it regards fruit-trees. No remedy short of removing the 
webs will avail. Lotions, fumigations, vermin powder, &e. will 
be applied to no purpose. ‘The insects are too strongly enveloped 
to be affected by any of these. In about three weeks from their 
heing first hatched, they change their skin; a process which not 
only all caterpillars undergo four or five times at diflerent periods of 
their growth, but also the spider, the bed bug, and even lobsters 
and crabs. ‘This usually takes up several days. Afterwards they 
proceed in the same manner, enlarging their web, and extending 
their daily foraging excursions, till benumbing wigter confines them 
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entirely to their silken habitations. They then not only secure the 
general web to exclude impertinent intruders, but each individual 
spins a thin case for itself. Here they rest in a state of torpid secu- 
rity, till the genial warmth of spring animates them afresh, and 
informs them that the all-bountiful author of nature hath provided 
food convenient for them. ‘Thus apprized, they issue forth in the 
day time, and in fine weather, as before; but having acquired 
stronger powers, and the foliage they have now to encounter being 
more tender, they become less scrupulous in their feeding, and 
devour the whole of it. A disposition to associate continues with 
them till they have changed their last skins, when they usually 
separate, each endeavouring to provide in the best manner for itself. 
At this period they are most exposed to various enemies, and most 
frequently attacked by the ichneumon fly. We sometimes find a 
few continuing together to the last, when each spins a separate web, 
in which it changes toa chrysalis. ‘This usually takes place about 
the beginning of June. Here, in a state of perfect quictude, it 


remaing for three weeks, when it changes to the moth already 
described.” 


ARTICLE X. 


On the Solubility of White Oxide of Arsenic in Water. 
By M. Klaproth.* 


Tne solubility of white oxide of arsenic in water is a property 
which essentially characterizes it. Though the fact has been long 
known, yet the degree of solubility has not been accurately deter- 
mined. According to Bergman, 80 parts of water at the tempera- 
ture of 60° dissolve one part of white oxide of arsenic, while the 
same quantity of oxide is dissolved by 15 parts of boiling water ; 
according to Navier, 80 parts of boiling water are requisite to dis- 
solve one of the oxide; and according to Hagen, 30 grains of white 
oxide of arsenic require four ounces of boiling water to dissolve 
them. 

These different statements induced me to endeavour to ascertain 
the proportion; and the result of my experiments is, that three 
parts of white oxide of arsenic may be kept in solution by 100 parts 
of water at a medium temperature. On that account, the statement 
of Aschof,t that one part of white arsenic requires 200 parts of 
boiling water to dissolve it, appeared to me extraordinary. 

As this result may occasion mistakes in medical jurisprudence, I 
consider it as proper to point out the error of M. Aschof, and to: 
show that the new experiments which I have repeated on this sub- 
ject have confirmed my former opinion. 


* Translated from Schweigger’s Journal der Chimie, vi. 232. 
+ Schweigger’s Journal, v. 217, 
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A.—To determine the solubility of the oxide in cold water, I 
introduced 20 grains of it, previously reduced to a fine powder, 
into a flask containing 10 ounces of water of the temperature of 
60°. This mixture was left for 24 hours, being often agitated in 
the mean time. The undissolved portion, collected upon a filter, 
and well dried, was eight grains. Of consequence, }2 grains had 
been dissolved. The result of this experiment is, that 1000 parts 
of cold water dissolve only 24 parts of white oxide of arsenic. 

B.—Water can only saturate itself with this oxide at the boiling 
temperature. ‘To ascertain the degree of solubility, I boiled for a 
quarter of an hour 200 grains of white oxide of arsenic in powder 
in four ounces of water in a phial. As soon as the undissolved part 
was deposited, I decanted off the liquid portion, which weighed 
1800 grains. This liquid, evaporated in a capsule, the weight of 
which had been determined beforehand, left for residue 140 grains 
of white oxide of arsenic. Therefore 1000 parts of boiling water 
take up 772 of white arsenic. 

C.—It was particularly important to know how much white oxide 
of arsenic the boiling water would retain after it was cold. For 
this purpose 10 ounces of boiling water were saturated with white 
oxide of arsenic in powder. After cooling, I left the phial for three 
days in cold water, during which time some white arsenic separated 
in the crystalline form. Five ounces of the decanted solution were 
evaporated in a capsule previously weighed. The residue, when 
well dried, weighed 72 grains, and was white oxide of arsenic. 
Hence it follows that 1000 parts of water retain in solution, after 
cooling, 30 parts of white oxide of arsenic, or 100 parts of water 
retain three parts of the oxide. It is obvious that the cold of winter 
may produce some modification in these proportions. 

D. The crystalline form of the white oxide of arsenic obtained 
by evaporation may lead to the suspicion of the presence of water, 
or that the oxide is in the state of an hydrate, which might account 
for the augmentation of its weight. To determine this point, I 
boiled three ounces of water in a phial with 100 grains of arsenic. 
After a quarter of an hour's boiling, all the arsenic was dissolved. 
The clear solution, being evaporated to dryness, left 100 grains of 
white oxide of arsenic in a crystalline form. This experiment 
shows that oxide of arsenic does not combine with water when dis- 
solved in that liquid, and evaporated to dryness. i 


ArticLe XI. 


On a Bed of fossil Shebls on the Banks of the Forth. 
Ky John Fleming, D.D. F.R.S.E. 


Tue bed of shells which Lam about to describe occurs to the 
westward of the town of Borrowstounness in the county of Linlith- 
6 


134 Bed of fossil Shells on the Banks of the Forth.  [Aue. 


gow, and stretches along the bapke of the frith of Forth into Stir- 
lingshire. 

The shells which are fou in this bed are all of them inhabi- 
tants of the sea, and still exist in a living state. ‘The common 
oyster occurs in the greatest abundance, and occupies more than 
three fourths of the bed. The common muscle may also be ob- 
served, but in small quantity. The following shells occur more 
sparingly: patella vulgaris, buccitnum undatum and lapillus, turbo 
littoreus, nerita littoralis, and Venus pullastra. ‘There is little sand 
or clay mixed with these shells, so that the bed is very open in its 
structure. In the cavities formed by the shells resting upon one 
another I observed the remains of several land shells. But a very 
superficial examination convinced me that these were to be con- 
sideied as foreign to the bed. In search of nourishment and shelter, 
many specimens of helix lucida, rufiscens, nemoralis and radiata, 
were, at the time I examined the bed, crawling among the marine 
shells, and dead specimens of these were very common in the 
cavities. 

Many of the shells contained in this bed are of a very large size, 
and must have belonged to very aged individuals. Among the 
bivalved shells, there are a few perfect specimens, having the valves 
still in contact. But in general the valves are detached, and the 
shells broken into moderately sized fragments, so that the bed pre- 
sents an appearance of confusion. The shells themselves are a little 
altered in their texture. They are soft and friable, occasioned by 
the decomposition of the animal portion of their constitution. The 
epiderinis 1s completely destroyed, together with the ligaments. 

This bed appears to vary in thickness. ‘Towards its eastern 
extremity, where it is distinctly seen, it is upwards of three feet. 
It :here rests on a bed of small gravel, and is covered with clay and 
soil. it preserves in all the parts of its course nearly the same 
élevation above the surface of the river. In one place 1 ascertained 
its height to be 33 feet above high water mark. 

The extent of this bed is very remarkable. It makes its appear- 
ance about two miles to the westward of the town of Borrowstoun- 
ness, at a place called Craigenbuck. Here a limestone quarry has 
beep opened, and the excavation in the face of the bank has 
exposed to view a very distinct section of the bed. ‘This appears to 
be its eastern extremity. It extends in a westerly direction along 
the high hank on the south side of the road, and may be distinctly 
seen at Inveravon. It has also been observed in the neighbourhood 
of Li:letherse, and to the westward of the village of Polmont, in 
Stirlingshire. It thus extends ina line parallel with the banks of 
the Forth upwards of three miles. Between this high bank, in 
which the bed of shells occurs, and the shore of the Forth, there is 
an extensive deposition of alluvial soil called carse ground, nearly a 
mile in breadth, and at present ina high state of cultivation. 

‘The shells contained in this bed are common in the frith ina live 
state, but at present we are not acquainted with any heds of oysters» 
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or muscles of any extent so far up the river, nor nearer than eight 
or ten miles. By what cause then, and at what time, have these 
shells been deposited in their present situation ? 

When I first examined this bed of fossil shells, in 1806, I was 
disposed to draw from it a proof of the gradual diminution of the 
waters of the ocean, and the retreat of the sea from the British 
shores. Several years afterward I read a short paper to the Wer- 
nerian Society on the subject, which has been quoted by Professor 
Jameson in his notes to Von Buch’s Travels through Norway, page 
218, as connecting the geological phenomena of Scotland with 
those of Norway. In the latter country Von Buch observed at 
various places beds of sea shells at different degrees of elevation 
above the sea. At Tromsde he found them at 20 feet, at Luroe 
nearly 40 feet, at Hundolm 30 feet, and at Iteenkiar between 400 
and 500 feet above the surface of the bay. In the last mentioned 
situation the shells occur in a blue marly clay, and must have been 
deposited at the same period with the clay. In the other places 
where these shells have been obseryed, they are found much broken 
and comminuted. In several places of Scotland appearances 
similar to those observed in Norway have been traced. 

At Paisley sea shells are found imbedded in a stratum of sand and 
clay nearly forty feet above the present level of the Clyde. This 
bed has been described by Captain Laskey. (Annals of Philosophy, 
vol. iii. p. 150.) The ground on which the Botanic Garden of 
Edinburgh is situated, after a thin covering of soil is removed, 
consists entirely of sea sand very regularly stratified, with layers of 
a black carbonaceous matter, in thin lameliz, interposed between 
them. The height of this ground is about 40 feet above the pre- 
sent level of the sea, yet in this sand fragments of sea shells have 
at different times been found. ‘These facts certainly prove either 
a sinking of the level of the ocean, or an elevation of the land; 
but the bed which I have described above appears to have been 
deposited during a violent and temporary agitation of the sea, and 
in all probability does not belong to that series of geological pheno- 
mena with which Von Buch and others have made us acquainted. 

The shells in this bed are in many cases broken; but the frag- 
ments are angular, and present no marks of continued attrition. In 
this respect they prove themselves to have been deposited in a hurry, 
and not to have been transposed from any distant quarter. 

Almost all the shells are large and thick, and must have belonged 
to aged individuals. In examining the exuvie of the testaceous 
mollusca thrown up by the sea during ordinary storms, we find 
young and old shells blended together, but, in general, with a 
greater proportion of the latter than of the former. In this bed 
few young shells appear. Torn first from the rocks, they have pro- 
hably been reduced to sand, while their aged sires have been raised 
by violence from their beds, and shortly after have been thrown up 
in the state of confusion and disorder in which they are at present 
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Farther up the Forth towards Stirling the same bed of shells 
occurs at a lower level, and much mixed with sand. The shells are 
broken into smaller fragments, and the bivalved species are seldom 
found entire, In Clackmananshire these shells rest on the out- 
goings of the floetz strata, of sandstone and slate clay, as stated 
by Mr. Bald, Mem. Wern. Soc. vo). i. p. 484. 

From these facts | am disposed to conclude that this bed of fossil 
marine shells has been thrown up during some violent agitation of 
the sea, when the waves rose at least 33 feet above their ordinary 
limits. 

This conclusion receives support from the appearances presented 
by beds of marine shells which have been thrown up by the sea 
during violent tempests. Thus on the shore to the westward of St. 
Andrews there is a bed of shells a little elevated above high water 
mark, and covered with the blowing sand which forms the /iks. 
This bed is nearly a mile in length, and about two feet in thickness, 
and presents the same general appearance of confusion which we 
have noticed in the bed of shells of the Forth. It is almost 
entirely composed of broken and detached valves of the lutraria 
vulgaris irregularly huddled together. During gales of wind the 
sea throws up at present a few of these shells, and in the time of a 
violent tempest (or what is termed by the fishermen a grund-storm) 
considerable quantities are cast up. These shells are found furrowed 
deep in the sand beyond low water. During the gale which brought 
these shelis ashore the bed of sand must have been removed by the 
tide, and then the shells themselves transported to the shore. But 
to effect this a tempest infinitely more violent than any of those 
which have occurred for many years past must have happened. At 
present I can procure no information concerning its date. 

Near Odness, in Stronsa, Orkney, there is another bed of marine 
shells, which has been deposited by the sea during a tempest. It 
is described by Mr. Neill in his Tour through Orkney, p. 27, This 
bed is elevated but a few feet above the high water mark. It is 
entirely composed of detached valves of the pectunculus pilosus and 
pecten maximus, of a large size. Similar beds are found in the 
island of Sanda. ‘These shells are not littoral, like those which 
constitute the beds at the Forth and at St. Andrews. They inhabit 
deep water, and must have been forced to the shore by a very 
violent agitation of the sea. The natives of the island still remem- 
ber this dreadful tempest, which occurred about 30 years ago, and 
whieh threw ap in the course of a single night several hundred 
cart-loads of these pelagic species. 

We have very few accounts left us of great inundations of the 
sea which have taken place upon our coasts. Boece, in his Historia 
Scotorum, book iii. gives us a short description of the effects pro- 
duced by a violent tempest which took place about the year 1266. 
« Auno regni Alexandri tertii septimo et decimo, tanta inundatio, 
nimio plus solito maris estu per tempestates alveos excedente, facta 
est, prosertim Tai et Forthee fluviorum, ut multas villas ac pagos 
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prostraverit, maximamque cladem cum hominum tum pecorum 
dederit. Fordun supplies another fact in the history of this tem- 
pest, by stating that it came on accompanied with a violent north 
wind, and that its ravages extended from the Tay to the Tweed. 

Such a storm must have left some visible traces of its existence. 
Tradition, indeed, mentions one of the effects of this mighty flood, 
in the destruction of a town, and in the elevation of the sands of 
Barrie, at the mouth of the Tay. And what prevents us from con- 
cluding that the same mighty tempest raised from the bottom of the 
channel of the Frith of Forth the oyster and muscles, and deposited 
them in a regular bed along the banks of the river? 


Manse of Flisk, Fifeshire, 
“June 17, 1814. 


ArTICLE XII. 


Astronomical and Magnetical Olservations at Hackney Wich. 
- By Col. Beaufoy. 


Latitude, 51° 32’ 40°3” North, Longitude West in Time 6’-8.2,. 


Magnetical Observations. 


1814, 


Morning Observ. Noon Obsery. | Evening Observ. 
Month, 
Hour, | Variation. | Hour. | Variation, | Hour. | Variation. 
June 18| 8h 45/le4° 14/ 43h —/|_0 y vl 0 or 
Ditto 19} 8 45 |— — —]1 05 j24 94 0417 35 ‘24 16 27 
Ditto 20) 8 45 124 14 296 /— —J~ — — he i 
Ditto 21/8 45 24 14 OT/ 1 35 |24 v3 1416 35 lo4 16 44 
Ditto 22/8 40 24 11 43) 1 35 [24 24 25/7 05 le4 16 97 
Ditto 23) 8 50 loa 13 26} 2 00 |24 17 32/6 40/24 13 36 
Ditto 24) 8 45 24 12 42/1 15/24 21 1616 35 124 18 47 
Ditto 25) 8 45 4 15°09 | — |— — §: 16  B5'104. 148) 
Ditto 26, 8 45 24 11 22/1 30 /e4 91 sgl LiL 
Ditto 27/8 45 [24 16 97/1 45 \24 22 47/6 40 le4 18 16 
Ditto 28 8 45 24 12 OL] 1 45 [24 21 49/6 40 [04 15 58 
Ditto 29.8 40 24 10 OO TT BO 124) 922 Sagi Men ote eet. 
| Ditto 30.8 45 24 13 36/1 55/24 92 51. iL Lo 
ee 
1814. 
Mean of Morning at 8h 44’,..., Variation 24° 13’ 10” 
Observations 2 Noon at lL 30... ... Ditto 24 22 48 > West. 
in June, Evening at 6 52...., Ditto 24 16 18 
Morning at & 45...., Ditto 24 12 49 
Ditto in May, } Noon at I 44.,..., Ditto 24 22 13 > West. 
Evening at 6 38..... Ditto 24 16 14 
Morning at 8 45.,.... Ditto 24°12 .53 
Ditto in April, { Neon at 1 48...., Ditto 24 23 53 > West, 
Evening at 6 20,.... Ditto 24 15 30 
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Ditto in March j 


Ditto in Feb. 
Ditto in Jan. 
1813. 
Ditto in Dec. 
Ditto in Noy. 
Ditto in Oct. 


Ditto in Sept. 


Ditto in Aug, 


Ditto in July. 


Ditto in June. 


Ditte in May 


Ditto in April. 


Month, ae es Ee 
Hour. | Variation. 

July 1] 8» 45/ 94° 19" 07” 
Ditto 2|8 45 \24 13 14 
Ditto 3|8 45 |24 13 31 
Ditto 4]8 45 |}24 12 15 
Ditto 5| 8 50 \24 13 38 
Ditto 6|8 45 24 15 25 
Ditto 7/8 50 \24 13 Qi 
Ditto 9| 8 35 |\24 14 06 
Ditto 11} 8 35 |24 13° 05 
Ditto 12! 8 55 |\24 14 19 
Ditto 18] 8 50/24 15 09 | 
Ditto 14] 8 40 24 13 36 
Ditto 15] 8 40 \24 12 41 
DittoQqe Fisk — ne 
Ditto 17] 8 35 [24 13° 38 


Moruing 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 


] 
1 
\ 


{ 
\ 


at 52 25 ...5 Ditto 
apr i wie’, Ditto 
at 6 I11..... Ditto 
at: 48 «AT, aa. Dito 
att al be fs 5. Ditto: 
at— — . Ditto 
at 8 52 .. Ditto 
nt, «$53... os.,Ditte 
at— — .. Ditto 
at 8 °53 . Ditto 
at 1 53 .. Ditto 
at — —.,.,. Diito 
at 8 42..... Ditto 
ab. oT 54 7)... Drtto 
at — —..... Ditto 
at ~8°45 ..02 2 Dilte 
at.) 50. Witte 
at — —...., Ditto 
AE SS ose na NEU 
ate 2 Ue. 2. ue DO 
at 6 03... Ditto 
at 8 44,.... Ditto 
at ‘2. 02...... Ditto 
att 0%. «<2. APILCO 
ats Siac aitto 
atiy 1°°50.: . AY Ditto 
ab i ie-08 3f.. Ditto 
at 8 30..... Ditto 
at), 7) 33 ..%...Diste 
at@-T “O4-....<%..,Eitto 
Bb) 8 B85. ras, EEO 
MTs SD . CeDitto 
at 6 14..... Ditto 
at. °8.. 3113/..... Ditto 
at @ 59..... Ditto 
at 5 46..... Ditto 
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[Auc. 
24 14 29 
24 23 08 West. 
24.15 83 | 
24 14 50 
24 90 58 West, 
— — — Not obs. 
24 15 O05 
24° 1y 03 West. 
— — — Not obs 
77: Baa fi 
24 19 ag f West 
4 5 aR 
24 #17. 42 
24 20 94 f West. 
— , | = Wottolis: 
24.15) Al 7 
24 99 53 f West. 
a he LOS 
24 15 46 
24 22 32 ¢ West, 
24 16 O04 
24 15 58 
24 233 32 ‘ West, 
24 16 OS 
24 14 $32 
24 23 04 West. 
24 #13 «56 
24 12 35 
24 22 17 > West. 
24 16 04 
94 12 OF 
24 20 54 + West, 
24 13 AT 
24 09 18 
7 SE Na West. 
24 15 25 


Magnetical Observations continued. 


Morning Obsery. 


Noon Observ. 


| Hour. | Variation. 
{ 


| Ib 55! |2de 
35 24 
30 | 
03 | 


22' 
23 

24 

23 
26 
22 
21 

24 
25 
25 
23 
23 
24 


ex. ee 


24 


00" 
05 


Evening Observ. 


Hour, Variation. 
Th 15' 240 17’ 49” 
6 50 24 -17 10 
7 25 \24 17 31 
6 5024 17 30 
6 55 |24 19 09 
T ,15 |24. 17 05 
6 45 |24 16 38 
6 55 \24 18 27 
6 55 [24 16 26 
6 35 |24 17 06 
6 45 |24 17 30 
6 50 24 16 00 
6 5024 16 QI 
6 50 (24 17%°.17 
6 50 |\24 10 


18 


July 7.—The needies vibrated 8’ 30” : 


very rainy. 


and the next day proved 


. 
i 


| 


| 
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July 9.—The needles vibrated 6’ 30” ; and the following day was 
also very rainy. 


Between noon of the Ist June 


Bai fier detec noon of the Ist July 


‘ 2-041 inches. 


ArTICLE NIII. 


On the Extrication of Caloric during the Coagulation of the 
Blood. By John Gordon, M.D. F.R.S.E. and Lecturer on 
Anatomy and Physiology, Edinburgh. 

(To Dr. Thomson.) 
DEAR SIR, Edinburgh, July 1, 1814, 

My friend Dr. John Davy, in his interesting thesis (Quedam de 
Sanguine Complectens) printed here last month, has alluded to an 
experiment of mine, relating to the extrication of caloric during 
the coagulation of the blood, which 1 have been accustomed to 
mention in my anatomical and physiological lectures for three years 
back. In the lectures on physiology which I delivered during the 
three summer months of Jast year, the limited period of the course 
did not permit me to dwell so long on that, nor on many other 
subjects, as 1 could have wished. ‘To this, 1 doubt not, it is to be 
attributed, that the experiment referred to has been in some degree 
misapprehended by Dr. Davy ; and if by him, who honoured me 
with the most flattering attention during the whole of that course, I 
fear also by many other of my pupils. 

The foilowing, however, are the notes relating to this subject, 
from which I then read :— 

*« As it is a fact established in chemistry that the conversion of a 
fluid into a solid is always accompanied with an extrication of 
caloric, one could have little doubt, even if the fact were not made 
evident by experiment, that caloric is extricated during the coagu- 
lation of the blood. 

“ Foureroy had stated it, as the result of experiments made by 
him at the Paris Lyceum, in 1790, that during the coagulation of 
bullock’s blood as much caloric was given out as raised the thermo- 
meter (Reaumur’s, I presume,) five degrees. (Ann. de Chimie, 
t. vil. p. 147.) 

“ Hut more authority seems to have been attached by physiolo- 
gists to the following experiment of Mr. John Hunter. Mr, 
Hunter having suspended a healthy turtle by the hind legs, cut off 
its head, and caught the blood‘in a bason. The blood while flowing 
was Go”, and when collected was 66°, but fell to 65° while coague 
Jating, which it did very slowly. It remained at 65°, and when 
coagulated was still 65°, From this, and similar experiments, Mr. 
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Hunter concluded that in the coagulation of blood no heat was 
given out. (Treatise on the Blood, &c. 4to. p. 27.) 

“ A very different result, however, has since been obtained by 
the author of a short article on the blood in Rees’s Cyclopedia. Ten 
ounces of blood were drawn into a wooden bowl, in which a ther- 
mometer was held. The temperature of the blood while flowing 
from the vein was 93°. In six minutes the thermometer had sunk 
to 89°, and coagulation commenced on the surface. On elevating 
the bulb of the thermometer to the coagulum on the surface, the 
mercury rose to 901°, and on again depressing it to the bottom of 
the bowl it sunk to 89°. This was repeated twice, with nearly the 
same result ; and on the third trial the quicksilver rose to 91°. The 
blood was now coagulated throughout ; and after this, the mercury 
continued to descend regularly, and was no longer influenced by 
changing the situation of the bulb of the thermometer. In this 
experiment it clearly appeared that during the coagulation of the 
blood caloric was extricated ; and in sufficient quantity, at one 
time, to raise the thermometer 2°. 

“¢ As it was desirable to confirm this result, and, of course, that 
before obtained by Fourcroy, both so conformable to analogy, my 
friend Mr, Ellis and myself, in presence of Professor Thomson, 
performed the following experiment, in the month of April, 1810: 

‘* Blood was received from the femoral artery of a dog, into a 
small glass jar. The temperature of the blood flowing trom the 
artery was 99° Fahr.; and that of the apartment, during the expe- 
riment, 46° Fahr. 

“ One minute after the blood had been received into the vessel, 
it began to coagulate, by a film on the surface. The bulb of a very 
delicate centigrade thermometer was now placed into the blood at 
the upper part of the vessel, and held there during a minute, with- 
out touching the sides of the glass. It was then depressed to the 
lower part of the vessel, where coagulation had not begun, and 
held there in the same manner during the next minute. During 
the next it was held at the top, and during the next at the bottom; 
and so on, it was alternately elevated and depressed for 20 succes- 
sive minutes after coagulation had begun on the surface. 

*¢ When the bulb was first placed in the blood at the top, the 
mercury gradually rose to 34°; but when it was depressed towards 
the bottom, it instantly fell to 301°. When again elevated, it rose 
to 334°; and when again depressed, sunk to 30°. A third time 
brought to the surface, the mercury rose to 32°; and a third time 
depressed, it fell, in half a minute, to 28;8,° At the next eleva- 
tion the mercury rose to 31°; and at the succeeding depression, fell 
to 281°, At 181 minutes after the blood had been drawn, when 
the bulb of the thermometer was brought from the bottom towards 
the top, the mercury rose from 24° to 252°, It was now held at 
the top for two minutes, and the mercury gradually fell to 24°, The 
blood seemed now completely coagulated, and the experiment was 
discontinued, 
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“ In this experiment, therefore, the extrication of caloric during 
the coagulation of the blood was rendered sensible by the thermo- 
meter for 20 minutes after the process had commenced ; and was at 
one period so great as to raise the thermometer, in this cool apart- 
ment, 31° of the centigrade scale, which is equal to 6°3° Fahr. 

« That a similar extrication of heat was not apparent in Mr. 
Hunter’s experiment on the blood of the turtle, may have been 
owing to his not having placed the bulb of the thermometer alter- 
nately in the coagulating and yet uneoagulated part ; and partly, 
perhaps, to the slowness with which he informs us the process 
went on. 

“© We may regard it, therefore, as established, that when part of 
the blood thus spontaneously passes from a fluid to a solid state, 
caloric is extricated, in the same manner as when other fluids 
undergo a similar change.” 

Farther than this, my notes did not then extend. 

But during last winter I had an opportunity of trying this expe- 
riment several times, on venous blood drawn from persons labouring 
under inflammatory complaints, and the result was always precisely 
similar. ‘The following is a note of one of these experiments :— 

Jan. 22, 1814. I received three ounces of blood from the me- 
dian vein of a man, aged 40, labouring under pneumonia, into a 
tall glass vessel, and immediately introduced into it a delicate Fah- 
renheit thermometer, the bulb touching the bottom. The tempe- 
rature of the blood in this situation was 76°. In two minutes fluid 
size collected at top; and in two more a very thin film appeared on 
the surface of this size, and the thermometer was then exactly 74°, 
In four minutes more, that is, eight minutes after the blood had 
been drawn, a soft coagulum was formed to the depth of an inch 
from the top, and the thermometer (the bulb being still at the 
bottom) was 73°. I now raised the bulb smartly into the middle of 
this coagulum, and instantly the mercury rose to 85° (that is, 12°); 
and when I depressed it again to the bottom, where the blood was 
still fluid, the mercury immediately. sunk to 73°. I repeated this 
several times with similar success. The temperature of the apart- 
ment during the experiment was 55°. 

I have tried this experiment again, within these few days, on 
blood drawn from the arm of a middle aged man, labouring under 
an affection of the heart, and the result was similar. 

On carefully reviewing all these experiments, I cannot discover 
any source of fallacy connected with them, which should lead me 
to hesitate in deducing from them the same conclusion as formerly, 
viz. that caloric is extricated during the coagulation of blood, and 
therefore that the blood is no exception to the general law applicable 
to all other fluids in this respect. 

That my friend Dr, Davy has been led to adopt an opposite 
mpeicn in consequence of his experiments on lamb’s blood, has’ 
obviously arisen from his not having been aware of the importance 
of moving the thermometers in his experiments ;—a circumstance 
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for a knowledge of which I am myself entirely indebted to the 
anonymous author already referred to in Rees’s Cyclopedia; and a 
circumstance, | may add, which, unless it be scrupulously attended 
to, is calculated to render all experiments made with a view to 
ascertain the temperature of blood, after it has been drawn from 
the vessels, altoyether inconclusive. At the same time, I cannot 
help observing, though with the utmost deference to one so much 
more familiar with chemical details than Lam, that, taking Dr. 
Davy’s experiments as they are, they rather seem to me to warrant 
an opposite conclusion to that which he has drawn from them; aud 
that, upon the whole, they rather tend to confirm than to disprove 
the extrication of caloric during the coagulation of the blood. 
Iam, Sir, yours, &c. 
Joun Gorpon. 


- 


ARTICLE XIV. 


ANALYSES oF Books. 


An Account of the Basalts of Saxony. with Olservations on the 
origin of Basalt in general. By J. F. Daubuisson, Member of 
the National Institute, and one of the principal engineers to the 
Board of Mines in France. Translated, with notes, by P. 
Neill, F.R.S.E. and F.L.S. Secretary to the Wernerian 
Society. With a Map of the Saxon Erzgebirge, from Petri. 
Edinburgh, Constable and Co. 1814; London, Longman and 
Co. One Vol. 8vo. 


Tuts book has been long well known to mineralogists. Mr. 
Neill has conferred a favour on the British mineralogical public by 
his translation of it. His notes are not numerous, but they are 
judicious, and relate chiefly to Scotland, a country in which basalt 
abounds, and which, in a mineralogical point of view, is very 
interesting. The map is convenient and useful, and gives to the 
present translation a superiority over the original work. 

Three opinions respecting the origin of basalt, and the minerals 
that usually accompany it, as greenstone, and porphyry slate, have 
long divided the geological public. One party, at the head of which 
is Werner, consider this mineral to have had a similar origin with 
the other rocks of which the crust of the earth is composed, that is 
to say, to have been deposited from a liquid, which formerly 
covered the whole surface of the earth. Another party, headed by 
Voight and by Dolomieu, &c. conceive basalt to be lava, and all 
basaltic mountains to be the remains of extinct voleanoes. While 
a third party, headed by Dr. Hutton, of Edinburgh, and consisting 
chiefly of Sir James Hall and Mr. Playfair, with two or three young 
proselytes, maintain that basalt was fused by the central fire of the 
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earth while at the bottom of the sea, and that it was afterwards 
raised up to its present height by some uaknown but powerful 
natural agent, to which all the preset mountains on the earth’s 
surface owe their elevation. It was in order to determine, by an 
appeal to facts, which of these opinions is supported by the 
strongest evidence, that Daubuisson was induced to examine the 
basalt of Saxony, and to compose the present work. 

Most of our readers, we presume, are acquainted with the stone 
to which the name basalt is applied by mineralogists. It has a 


- greyish black colour ; and when polished, a bluish aspect. Some- 


times it has a slight shade of green or brown. It occurs in beds, 
and usually occupies the summit of mountains, Its fracture is dull, 
and almost earthy, but fine-grained. It often presents distinct 
granular concretions. It is difficultly frangible. It has a tendency 
to form six-sided irregular prisms, some very striking examples of 
which may be seen in the county of Fife. Its hardness varies. 
Sometimes it strikes fire with steel, in which case it has a con- 
choidal fracture ; sometimes it may be scratched with a knife. Its 
specific gravity is about 3°065. It usually affects the magnetic 
needle. When exposed to the weather it gradually crumbles down 
into a fine black mould, which constitutes a very fertile soil. It is 
to this rock that some of the richest parts of Scotland owe their 
fertility. The only foreign substances usually observed in it are 
erystals of hasaltic hornblende, mica, felspar, augite, and olivine. 
Sometimes it contains vesicles filled with green earth, chalcedony, 
calcareous spar. In its composition it agrees nearly with green- 
stone, a well known rock composed of felspar and hornblende, with 
which it alternates, or into which it passes; and there is reason to 
believe that both are composed of the same materials mixed in a 
confused manner in the basalt, but symmetrically arranged and 
erystallized in the greenstone. _ Fine specimens of basalt may be 
picked up on the road near Edinburgh, especially towards Roslin ; 
for in that quarter rocks of basalt are often employed as materials 
for mending the road. They look exceedingly beautiful after a 


‘shower of rain, and can scarcely avoid attracting the eye of the 


mineralogist. 

Daubuisson divides his work into five parts. In the first he gives 
definitions of the terms which he employs, and explains the nature 
of the stones which occur in the basaltic mountains. In the second 
he gives a description of the basaltic mountains of Saxony, such of 
them, at least, as he examined particularly. In the third he draws 
conclusions respecting the origin of the basalt in these mountains, 
founded on his preceding observations. In the fourth he produces 
proofs to show that the Saxon basalt cannot be of volcanic origin. 
And in the fifth he gives us his inferences respecting basalt in 
general. But these inferences he was afterwards induced to modify, 
by his examination of Auvergne, where the rock occurs in situations 
that seem to leave no doubt about its volcanic origin. 

The basaltic mountains in Saxony which our author describes lie 
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chiefly in the Erzgebirge, or metalliferous mountains, a chain of 
mouvtaios which separates Saxony from Bohemia. Jt extends in 
length about 120 miles, terminating in one extremity in Franconia, 
wig in the other in the great and deep valley occupied by the Elbe. 
Its height is about 3280 feet above the plains of Saxony, or 3609 
above the level of the sea. The declivity towards Bohemia is very 
rapid, but towards Saxony it is quite gradual. The fundamental 
rock of this chain is granite; which is covered, or, as it were, 
wrapped round, by beds of gneiss, mica slate, and clay slate, lying 
above each other in the order in which they have been named. In 
many places the granite seems to pierce the covering, and appear 
visibly, Among these beds there are some which contain metallic 
minerals. ‘These, as well as the numerous and rich veins which 
traverse them, are the objects of the great mining operations in 
Saxony. There occur likewise, in the chain rocks of serpentine 
and of quartz, beds of limestone, of coal, of clay, and others. The 
whole of the eastern part of the chain is covered on the north side 
with a huge bed of porphyry, and on the south side by a bed of 
sandstone of equal magnitude, 

it is upon these mountains that the Saxon basalt treated of by 
Daubuisson rests. It forms the summit of about twenty mountains, 
under various forms, as tables, cones, and domes. Some of these 
mountains are isolated; but they are more generally connected by 
their sides to the neighbouring mountains, the basaltic top alone 
remaining separate. The chief basaltic mountains which he de- 
scribes are the following :—Scheibenberg, Berenstein, Pehlberg, 
Heidelberg, Ascher-hubel, Landberg, Steinkopf, Lichtewalde, 
Geissengenberg, Luchauerberg, Cottanerspitze, Winterberg, Heu- 
lenberg, and Stolpen. 

Scheibenberg is a conical mountain composed of gneiss, which is 
covered by beds of mica slate and clay slate. Situated in a kind of 
plain formed by the highest part of the body of the mountain, we 
find a Ned of gravel, over which there is one of fine sand, and then 
one of clay. On these horizontal beds of grav el, sand, and clay, lies 
the mass of basalt which crowns the mountain. it is about 750 
feet in length, 400 in breadth, and between 200 and 260 in thick- 
ness. Its upper surface is nearly horizontal. On the west side 
many subterraneous galleries have been opened, which have been 


pushed under the basaltic platform. These operations have dis- — 


closed in part the beds on which the basalt rests. In 1787 M. 
Werner observed in this place a bed of wacke on which the basalt 
was deposited in immediate contact ; and he remarked that these 
two substances passed into each other by gradual shades of differ- 
ence. 

The basalt which constitutes the summit of Phlberg likewise 
lies over beds of gravel, sand, and clay, deposited in the same 
order as in Scheibenberg. In the mountain called Beerenstein the ba- 
saltic platform likewise lies immediately over a thin bed of sand. In 
the mountains of Landberg, Ascher-hubel, Cottanerspitze, and Heu- 
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lenberg, the basalt rests immediately upon sandstone ; in Steinkopf, 
Geissingenberg, and Luchauerberg, it rests upon porphyry; in 
Spitzberg it rests upon mica slate; in Lichtewalde, Stolpen, and 
Landscrone, it seems to rest on granite; and in Heidelberg it rests 
upon cneiss. 

* From his examination of the structure of the basaltic mountains 
of Saxony, Daubuisson draws the fcllowing conclusions. The 
basalt every where forms the uppermost rock of these mountains. 
No traces of it coming from below can be observed. Hence it 
must have been formed from above, and of course must have been 
the last formed of all the rocks, and probably Joug after all the 
other rocks constituting these mountains had existed. Busalt pos- 
sesses similar characters with other rocks, and therefore may have 
been formed in the same way with them. It is composed of the 
same constituents as greenstone, and gradually passes into green- 
stone on the one hand, and wacke on the other. He conceives the 
basalt to have once constituted a bed which covered the whole 
country, and to have been all wasted away except the few fragments 
which now cap the summits of some of the hills. 

In the fourth part of his work Daubuisson refutes the opinions of 
those who consider the Saxon basalt as having ‘flowed from a vol- 
cano. ‘Two hypotheses on this subject present themselves. We 
may either suppose that each basaltic mountain has been a distinct 
volcano, or we may suppose that all the basalt of Saxony has flowed 
from one great voleano which now no longer exists. ‘the author 
shows that these basaltic mountains can never have been volcanoes, 
because there is no analogy between them and volcanic mountains. 
They are regularly stratified, which is never the case with volcanie 
mountains ; no traces of a crater can be perceived, nor any thing 
similar to the lava vomited out of volcanoes, unless the masses of 
basalc, the position of which is not such that it can have been ina 
state of fusion, be considered as such. We cannot, then, with any 
shadow of probability, allege that these basaltic mountains have 
been volcanoes. The notion that the basalt has flowed trom a single 
crater now no longer in existence is still more absurd, if possible. 
No traces of ashes, scorie, cinders, can be any where observed, 
though these mountains have been every where explored for centu- 
ries, so that the interior is nearly as well known as the exterior. 
The basalt, if lava,;must have been the result of one eruption 
which covered the whole surface of the mountains, to an extent of 
600 square miles, with an even bed of basalt nowhere more than 
800 feet in thickness, Such a supposition is obviously absurd, and 
quite inconsistent with the nature of lava, or with the common 
principles of hydrostatics, by which the motion and figure of lava 
must be regulated. From these considerations our author conceives 
the supposition that the Saxon basalt has proceeded from a voleano 
as altogether untenable. 

Our author next considers the origin of basalt in general, and 
endeavours to show that it could not possibly have been produced 
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from volcanoes. His proofs are as follows :—I. From the nature of 
basalt. Specimens of basalt occur consisting at one end of perfect 
basalt, at the other of clay, and these two substances pass insensibly 
into each other. Such a mineral could not possibly have been 
ejected from a voleano, Greenstone and basalt are found inter- 
mixed, and gradually passing into each other, at the Meisner 
mountain, and in other places. Now as greenstone cannot have 
been acted on by fire, it follows that basalt likewise could not have 
been formed by any such agent. Basalt, from what place soever it 
comes, is always possessed of the same characters, and yields the 
same constituents. But this is not the case with lava, which varies 
considerably, according to the nature of the rock, by the melting 
of which it has been formed. Hence basalt must be an aqueous 
production, as these alone exhibit that uniformity of composition 
and properties for which basalt is so remarkable. Basalt contains 
about 20 per cent. of iron. Now there is no rock that could furnish 
it with such a proportion. Hence it cannot have been formed by 
the fusion of any other rock. II, From the heterogeneous substances 
contained in lasalt. These substances are, 1. Crystals or grains of 
basaltic hornblende, olivine, augite, mica, and felspar. These are 
regularly distributed as in porphyries, which could not be the case 
if the basalt had been in a state of fusion. They retain their cryse 
talline characters, and do not exhibit the slightest traces of the 
action of fire; though some of them, as felspar, are more fusible 
than the basalt itself. They exactly fill the cavity in which they are 
deposited, whereas in lava the crystals are smaller than the cavities 
in which they are, and therefore often rattle when the lava is 
shaken. All these circumstances are inconsistent with the notion 
that basalt has been in a state of fusion, or that it is lava. 2, Ca- 
vities usually of a round shape, some empty, and some occupied 
wholly or in part with balls or geodes of green earth, steatite, cal- 
careous spar, zeolite, chalcedony, quartz, and other substances, 
They differ from the grains already mentioned in being evidently of 
posterior formation to the basalt in which they are found. Now no 
such substances ever occur in true lava, which never has an amyg- 
daloidal structure. 3. Fragments of older rocks. Fragments of 
sandsione and of limestone quite unaltered occur in basalt. Petri- 
factions also have been seen in it, though rarely. Such appearances 
are quite inconsistent with the notion of its being lava. 4. Basalt 
contains about five per cent. of water of composition, while no 
water whatever is found in Java. ILI. From the ferm of basaltic 
rocks. Basalt forms regular beds, frequently very thin, and ex~ 
tending for a very considerable way. It is inconsistent with the 
nature of lava to take any such form. ‘Therefore basalt could never 
have been in a state of fusion, IV. From the position of basalt 
with regard to other rocks, It sometimes lies immediately 
over or under coal, as is the case in the Meisner mountain ; 
yet the coal is not the least altered in its nature, though some 
alteration must undoubtedly have been produced if the basalt, 
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at the time of its deposition, had been in a state of fusion from 
heat. Basalt sometimes alternates with limestone ; and Dolomieu 
describes no fewer than 20 beds of basalt alternating with as many 
beds of limestone containing marine shells. All these, and many 
other examples quoted by Daubuisson, are inconsistent with the 
notion that basalt is lava. The same incompatibility follows from 
the fact that the rock immediately under the basalt, whether clay, 
sand, mica slate, gneiss, granite, or porphyry, is not the least 
altered in its texture, as would undoubtedly have been the case had 
the basalt been deposited on it in a state of fusion from heat. 

M. Daubuisson concludes his essay with a general review of the 
whole, in which he seems rather to incline to the opinion that 
basalt is always of aqueous origin, and never produced by heat. He 
finally gives a more detailed account of the properties of basalt than 
he had given at the commencement of his essay. 

Of the notes that accompany this essay, the only one of which it 
seems requisite to give an account is that in which the result of 
Daubuisson’s examination of Auvergne is given, because it informs 
us that he has found it necessary to modify somewhat his former 


opinions on this subject. He was advised by the French Institute,- 


some of whom are zealous volcanists, to make this tour, and he 
performed it in 1804. The base of Auvergne he found to be 
granite. In the western part it is covered by gneiss and mica slate, 
containing metallic veins, and in some places with greenstone slate. 
In the valley of the Allier, limestone appears containing silicious 


‘concretions, and much impregnated with bitumen. In the low 


district, where the Alagnon falls into the Allier, a coal country 
occurs. Every where else the granite serves as the immediate 
support of the voleanic hills. The chain of Puys extends for above 
20 miles. Most of them stand detached. Their form is generally 
that of a truncated cone; their sides are inclined at an angle of 
about 30°, and on their summits there is generally a cup-like de- 
pression, which is sometimes 200 feet deep. Their general eleva- 
tion is from 900 to 1300 feet above the plain; the central and 
highest, the Puy de Dome, being near 2000 feet. 

The substances which chiefly compose these hills are described 
under the titles of Spongy Scorie, which are often of a bright red 
colour; twisted, or rope-like scoriz (scories cordees) ; lapillo, or 
volcanic gravel; vesicular, or blistered lavas (aves boursouffices) 5 
and basaltic lava (lave Lasaltique). \n most cases these substances 
are confusedly heaped together ; but the Puy de Déme, and two or 
three others, form exceptions. 

The sides of most of the Puys are covered with herbage and 
brushwood ; a few are wooded. On the top, as already mentioned, 
is generally found a crater, which is sometimes broken down on the 
side from which the lava had flowed. One of the most perfect 
examples is the Puy de Pariou; and Mr. Daubuisson’s description of 
this is given at full length in the Journal de Physique. Its crater is so 
entire, and so nicely formed, that it appears as if“ turned on a loom ;” 
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and the stream of lava, 200 feet broad, is observed, after having 
flowed for some way, to divide into two, the smaller currents then 
making their way to the low grounds in different directions, to the 
distance of four or five miles. These lava streams receive the 
general denomination of cheires from the inhabitants of the coun- 
try. They commonly form a most barren and ungrateful soil; the 
cheire that proceeds from the Puy de Come is so remarkable for its 
sterility that it is called cheire de Paumone. 

The surface of the lava is generally blistered and extremely 
rough, some of the asperities projecting several feet. An idea of 
the roughness of its surface may he formed, by supposing it to 
resemble that of melted lead poured into water. The interior of 
the lava is of a greyish black colour, of a fine compact grain, hard, 
brittle, and frangible, differing from common basalt in these last 
characters. It contains crystals of augite and of felspar, the latter 
having a vitreous aspect, and rarely grains of olivine. The lava of 
the Puy de la Vache, however, very much resembles common 
basalt. {t is vesicular at the surface, but fine-grained or compact 
in the interior or at the bottom. 

The cheire of Volvic is in some respects an exception. Its sub- 
stance is of a ligher colour, and so soft that it is easily worked. 
Quarries have therefore been opened in it, and it affords a pretty 
good building material. It contains pieces of quartz altered by the 
heat; and the walls of the cavities which occur in it are set with 
spangles of specular iron ore. This cheire of Volvic had evidently 
flowed from the Puy of Nugere. A spectator standing on the 
summit of this hill has a distinct view of the stream of lava which 
had issued from the crater beside him. He perceives that, in 
descending to the low ground, it had spread over a large basin, 
bounded by rocks of granite, and had surrounded some detached 
tocks which interrupted its progress. The tops of these detached 
granite rocks are seen rising above the surface of this lake of lava. 

“« When I thus perceived (says Mr. Daubuisson) that these lava 
streams had avoided obstacles, and obeyed all the laws of hydrody- 
namics, I could not help reflecting, that if the infringement of 
these laws by the basalts of Saxony had formerly influenced my 
opinion against admitting their igneous formation, the exact obeying 
of the same laws in this casé ought to produce an opposite convic- 
tion in regard to those of Auvergne.” | 

It appears therefore, as already mentioned, that if Mr. Dau- 
buisson was formerly inclined, from analogy, to consider all basalts 
as of aqueous origin, he has in so far altered his views, that he now 
excepts those of Auvergne. This seems to be the extent of any 
change of sentiment; and it is without reason that some incautious 
writers have stated, that Mr. Daubuisson has entirely altered his 
opinion concerning the origin of basalt in general. His opinion, 
stated in the most favourable way for the voleanists, may be sup- 
posed to amount to this, that a substance nearly identical in cha- 
racter and nature may have been produced either from fusion or 
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from solution. He declares that some of the “ Javes basaltiques,” 
or * laves de nature basaltique,”’ of Auvergne, bear the most 
striking resemblance to the ‘ basalte ordinaire” of Germany ; but 
it may be remarked, that even the difference of nomenclature indi- 
cates that he considered them as of different origin. 

Mr. Daubuisson seems perfectly aware of the difficulty of ac- 
counting for the production of lava in a granite country, and where 
the volcanic hills rest immediately on the granite. “The granite 
itself could not afford the lava; for this contains from 15 to.20 per 
cent, of iron; while the granite contains scarcely any. ‘The rocks 
which afforded the lava must therefore necessarily be situated below 
the granite. Yet the granite is, in some of the valleys, observed to 
be more than 1200 feet thick. 


ARTICLE XV. 
Proceedings of Philosophical Societies. 


ROYAL SOCIETY. 


On Thursday the 30th of June, a paper by Sir Everard Home, 
Bart. was read, On the Influence of the Nerves on the beating of 
the Arteries. He was led to his opinion of this influence, by the 
case of an officer who had received a ball in the leg. ‘The bail was 
lodged among the fractured parts of the tibia; and after its extrac- 
tion, an attempt was made to remove some parts by the applica- 
tion of caustic alkali; but the pain produced was so great that they 
were obliged to desist. The pain was not in the part to which the 
alkali was applied, but at some distance, and seemed to result from 
the violent beating of the arteries. Hence it was ascribed to the 
action of the alkali on a nerve, and the consequent reaction of this 
nerve upon the arteries. Upon laying bare the carotid artery of a’ 
rabbit, and applying caustic alkali to the intercostal nerve, the 
artery began to beat violently, and continued to do so for some 
time. his fact, in the author’s opinion, throws considerable light 
on the action of the arteries in. various parts of the animal economy, 
hitherto but imperfectly explained. 

At the same meeting, a paper by Smithson Tennant, Esq., On 
a Method of economizing Fuel during Distillation, was read. Dr. 
Black long ago demonstrated, that the quantity of heat requisite to 
raise water from the common temperature to a boiling heat, is only 
about 4th of what is requisite to convert it into steam. Hence if 
steam be made to act on cold water, it speedily raises it to the 
boiling point; but as it cannot make it boil, water heated by steam 
does not distil over in any considerable quantity. Mr. Tennant’s 
improvement consists in this. The worm of a common still is 
made to pass as usual through a vessel containing water. This 
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vessel is made air-tight, and is made in the shape of a still and 
receiver. As soon as the common still is made to boil, the steam 
is conveyed into the receiver by means of pipes, and allowed to 
pass till it has expelled the air; then the stop cocks are shut, and 
the steam passes through the worm as usual. It speedily heats the 
water surrounding the worm, which in consequence of the vacuum 
distils over in considerable quantity. 

At the same meeting, part of a paper by Mr. Porrett was read; 
On the Salts commonly called triple Prussiates. Mr. Porrett began 
by stating clearly and concisely the striking differences between the 
common prussiates, made by uniting prussic acid directly to the 
bases, and the triple prussiates made by boiling the base upon 
prussian blue, The triple prussiates contain in all cases the black 
oxide of iron; yet its presence cannot be detected by any reagent. 
The reason is, as Mr. Porrett has ascertained, that the triple prus- 
siates are not in reality triple salts, nor do they contain any prussic 
acid. They consist of an acid hitherto unknown, combined with 
the base, and neutralized by it. This acid he calls ferrureted chya- 
zic acid, (a name composed of the first letters of the words carbon, 
hydrogen, and azote, with the syllable ic added), because it is 
composed of black oxide of iron, carbon, hydrogen, and azote. 
When triple prussiate of soda is dissolved in water, and the solution 
acted upon by the galvanic battery, the soda appears at the negative 
extremity, while the oxide of iron and prussic acid are evolved at 
the positive extremity, and, uniting, constitute Prussian blue. 
Had not the iron constituted a part of the acid, had it been a base, 
it would have been evolved at the negative extremity of the bat- 
tery. 

Mr. Porrett dissolved a quantity of triple prussiate of barytes in 
water, and added to it a quantity of sulphuric acid exactly sufficient 
to separate all the barytes. The copsequence was, that the sulphate 
of barytes, separating the acid of the triple prussiate, remained in 
solution in water. It hada yellow colour, and no smell. When 
slightly heated it was decomposed, the white prussiate of iron. 
falling down, which speedily became blue by absorbing oxygen. 

Other acids may be obtained by the combination of other sub- 
stances besides oxide of iron with the compound base of prussic 
acid. Thus sulphur combines with it, and forms what the author 
calls sulphureted chyazic acid, which has the curious property of 
precipitating peroxide of iron blood red. I regret that the re- 
mainder of this curious paper was not read, so that it is not in my 
power to continue the account of it any further, At the end of 
the session of the Royal Society, there is always such an overflow 
of papers, that it is not possible to read them all quite through in 
one night. Hence they are generally curtailed. 

A paper was also read, written by Mr. Houghson, on the forma- 
tion of bones, For the reason just assigned, I can give but an im- 
perfect account of it. From his observations, made on foetuses, 
the author concludes, that the first commencement of bone is an 
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exudation on the perosteum, then the cartilage is formed in which 

the bony matter is gradually deposited. The deposition is reticu- 

lated, owing to the nature of the substance in which it takes place. 
The Society adjourned to Thursday the 10th of November. 


IMPERIAL INSTITUTE OF FRANCE. 


Account of the Lalbours of the Class of Mathematical and Physical 
Sciences of the Imperial Institute of France during the Year 1813. 


(Continued frem p. 7A.) 


M. Mathieu, an astronomer attached to the Imperial Observatory, 
has presented to the Class two memoirs, one on the solstices, the 
other on the latitude of the Imperial Observatory. These two 
points had been discussed and established from a considerable series 
of observations, by the author of the tables of the sun, and of the 
base of the metrical system. ‘The circles which Mechain and him- 
self had employed in these observations, were those of Borda. It 
is known that the indefinite multiplication of angles offers to the 
patience of the observer a method of diminishing at pleasure the 
error of the result. But it was feared, that the small magnifying 
power of the telescope might have occasioned errors, which being 
nearly the same for each observation taken apart, would not offer 
the necessary compensation. It was thought necessary to possess 
an instrument of a greater radius, which would at least diminish 
the trouble of the observers, lead with less labour to the same pre- 
cision, and furnish an important verification ; or probably even add 
to the accuracy of the result. This wish of philosophers was ful- 
filled by M. le Comte Laplace, who having obtained a circle of 
Reichenbach, made a present of it to the Imperial Observatory. 
M. Arrago and M. Mathieu were charged with the verification of 
these points, the most delicate in astronomy. They have already 
made a long series of observations of every kind. M. Mathieu 
calculates them, and lays before the Institute the most remarkable 
results drawn from them. ’ 

The magnifying power of the telescope enabled them to distin- 
guish the pole star during the day. With the circle of Borda it 
was scarcely visible in the twilight, and its diameter was smaller 
than that of the micrometer wire. When the wire covered it, 
there was no means of knowing if it was equally distant from its 
two edges. Hence the observation might easily be wrong a second. 
On that account, observations made during the night were pre- . 
ferred, because then the star touched the wire on both sides. With 
the telescope of Reichenbach it is quite the contrary. The wire is 
so fine, that at night the star greatly exceeds it in diameter. One is 
less sure of being able to divide it by the wire exactly into two equal 
parts. ‘The excess is much smaller during the day, and hence 
observations made at that time are more to be depended on; not- 
withstanding this small disadvantage, the nocturnal observations 
agree as well as the others. The difference of all the observation 
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from the mean are, once + 2°36”, once 1°15”, and another time 
— 2:14”, Among the others, the greatest differences do not amount 
toasecoud. Such is the case with the superior transit. With 
respect to the other ‘transit the deviations are greater, namely, 
+ 2:28”, + 215%, + 2°11”; — 1°80%, —°1°22”, the rest do 
not exceed_a second. The mean result is 


For the latitude of ‘the cirele............48° 50’, 18°82” 
For the southern face of the observatory.....48 50. 13:16 
From a mean of the observations of MM. 
Delambre and, Mechain vids. casean: alte d dg i 
When we endploy the same tables of refraction, 
‘1c mean declination of the pole star a 38 


ihe, first of January, 1812...) .... 206. i) cae 


When we compare it with that which M. Delambre had esta-' 
blished for 1793 and Mae M. Mathieu finds the lunisolar pre- 
cession 50°242” and 50°307” or 50°274” by a mean; if we sub-' 
tract from it 0-2” for ri? phi inetary disturbances, there will remain 
50°074”. ‘The author of the’ tablesof' the sun supposed 50°1” in 
round numbers, Other astronomers have supposed 50-075”. Alt 
this agrees as well as can be desired. However, M. Mathieu has 
not satished himself with this. IMM. Biot and’ Arrago, at For- 
meitera, had emploved the clongations of the pole star to verify 
their latitudes: M. Mathieu made use of the same means. By a 
mean between the east and west clongations he has only found 
0-4”, to subtract from the latitude found by the transit over the’ 
meridian. Hence we may suppose 48° 50’ 13-0” for the height of’ 
the pole at the southern face of the observatory: a kind of mean 

which howeyer approaches nearer to the transits. 

An inequality of 4:95” between the east and west coagarteil 
furnished him with the means of correcting the right ascension of 
the pole star. he error of which acted in opposite ways in the 
two elongations; hence the effect of this error ought to disappear 
in the sum, ii to be double in the difference between the two 
elongations. To satis’y all these data, we must st that the 
right ascension of the polar star on the Ist of January, 1812, was 
0°55° 5’ 5”. Thus, by the mere observation of ‘zenith distances, 
M. Mathieu has vended the height of the pole, its declination, ‘and 
has made a correction upon its right ascension, which appears 
slight if we consider the slowness with which that star passes over 
tlie meridional wire of the telescope. 

The latitude being thus determined, we may with greater confi- 
cencé endeavour to find the solstitial declination of the sun. The 
excess of the obliquity calculated by the tables, above that which 
results 


From the winter solstice of 181], is... ++ 0°86” 
summer solstice of 1812...... + 0°04 
winter solstice of 1812...... + 1:95 
summer solstice of 1813...... + OTL 
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The difference between summer and winter is 1°34”. This can 
only arise from the refractions which are greater and less certain in 
winter than in summer. ‘The obliquity drawn from the summer 
solstice surpasses that of the tables by half that difference. We 
see that the table of refractions of the board of longitude, makes 
the solstices agree much better with each other than the other 
tables ; since astronomers of reputation have found as great a dif- 
ference as 8 or 10” between the summer and winter solstice. M. 
Delambre in the 12 solstices which he observed, never found a 
greater difference than 4”, even with Bradley’s tables. The table 
of refractions which he made, in order to make the two solstices 
agree with each other, and which had obliged him to reduce the 
height of the pole to 13” for the Imperial Observatory, does not 
differ from that of the Board of Longitude from the zenith to 80°, 
but by quantities scarcely appretiable, and which depend chiefly 
upon the thermometrical factor. 

The new solstices are four in number. If we suppose that the 
advantage of the circle of Reichenbach over that of Borda, is as 
3 to 1, it will be proper to take the mean between the two deter- 
minations, which will reduce almost to nothing the difference 
between the tables and direct observation. But be that as it may, 
we see that the height of the pole, the obliquity, and even the 
fractions, are as well known as can be expected; and that there 


remain only differences so slight, that we may at pleasure ascribe, 


them either to observation or theory, or divide them equally between 
both. 

These observations of the sun offer likewise a very satisfactory 
agreement, though not quite so great as that of the stars. In 1811, 
thoagh the weather was very unfavourable, the difference between 
tlie two extremes only once amounts to 3°8”. In June 1812, it 
only once amounts to 2”; in December, 1812, the weather’ was 
so bad, that the difference amounted to 4°6”; and in June, 1813, 
it was 2-7”, ' 

Account of a planetary Clock, contrived by M. Gerardot. 

Account of the Revolutions of the heavenly Bodies, imitated ly 
the Mechanism of Wheels. By M. Janvier. 

The first of these machines will excite astonishment, if we con- 
sider that the contriver of it had no knowledge of mechanics and 
astronomy, but what he acquired himself, without any other assist- 
ance than a book of the most elementary kind. The machines of 
M. Janvier are the most perfect that can be produced by a man of 
science and a consummate artist. 

Trigonometrical Operations executed in Holland. By M. the 
General Krayenhoff. 

A great geographical undertaking, executed with all the care 
and precision employed in the measurement of degrees. 

On Spherical Trigonometry. By M. Puissant. 

This is an extract of a work which will soon appear, and which 
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will complete two treatises which the author has already given in 
geodesy. y 

On a System of Analytical Formulas. By M. Binet. 

On Symmetrical Functions. By M. Gauchy. 

On the Means of determining the Number and the Signs of the 
real Roots of Algebraic Equations. By the same. 

These memoirs, of which this is not the place to give an extract, 
have been approved by the Class, and will appear among those of 
the Savans Etrangers. 

Memoirs relative to the Reality and to the Signs of the Roots of 
Equations. By M. du Bourguet. 

‘This memoir has been approved, and the author invited to sim- 
plify some of the considerations which he employs, and to apply 
them to higher degrees of equations. 

Memoir of M. Duvillard on the Theory of Population. Des- 
tined likewise to appear in the collection of the Savans Etrangers. 

On Mills put in Motion bly the Reaction of Water, and on a 
Hydraulic Machine. By M. Manoury d@’ Ectot. 

‘These mills, from their simplicity and utility, seem often entitled 
to be preferred to the ordinary mills. As for the machine, the 
Class was of opinion, as well as the commissioners, that from its 
extreme simplicity it ought to be ranked among the most interest- 
ing conceptions for the arts. 

On the Curvature of Surfaces, 4th and 5th Memoirs. By M. 
Dupin. 

On the Experiments to determine the Force, the Flexibility, and 
the Elasticity of Wood. By the same. 

These two memoirs have been considered as deserving a place in 
the collection of the Savans Etrangers. The third, which the 
author has not yet been able to complete, has, notwithstanding, 
merited the praises and encouragements of the Class. The author, 
captain in the first corps of marine engineers, foreign associate of 
the Institute of Naples, has presented to theClass a printed work, 
entitled, Developements in Geometry, with applications to the sta- 
Lility of vessels, to loading and unloading, to optics, the manu- 
script of which, in 1812, had obtained the approbation of the 
Class of sciences, and of which we spoke in our last year’s analysis. 


(To be continued.) 


ArTICLE XVI. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


I. Chinese Lead. 
Havine occasion some time ago for some nitrate of lead, and 
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having no other lead at hand than a quantity of the sheet lead which 
comes from China wrapped around tea in the tea-boxes, I employed 
it for my purpose. I was surprised to find it alloyed with tin, and 
had the curiosity in consequence to subject it to chemical analysis. 
The composition of this alloy does not appear quite uniform. One 
specimen I found composed of 
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Another consisted of 
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We may conclude, with considerable probability, that the quan- 
tity of tin added to the lead hy the Chinese is 4:5 per cent. The 
addition of tin to lead renders that metal harder, and gives it more 
tenacity. The alloy does not seem so liable to tarnish as pure lead. 
There is another advantage which attends the addition of tin to 
lead. It renders that metal less injurious when it comes in contact 
with articles of food; for the tin is always acted upon in preference 
to the lead. 


II. Native Carbonate of Magnesia. 


Some time ago, when at the India House, I obtained a quantity 
of a white mineral, partly in lumps and partly in powder, which 
was distinguished by the name of native carbonate of magnesia, 
from India. I could not get any accurate information respecting 
the place where it is found, nor who distinguished it by the name 
of native carbonate of magnesia. \t has more the aspect of Spanish 
whiting than of carbonate of magnesia; being destitute of that 
elasticity which constitutes so remarkable a character in magnesia. 
It feels light, but not so much so as magnesia. It has not the least 
resemblance to the native magnesia of Werner. The colour. is 
white, with a very slight shade of yellow. The lumps are all 
rounded, as if they had been subjected to attrition, The fracture 
is earthy, and precisely similar to that of chalk. The miveral 
adheres to the tongue. 

On subjecting this mineral to analysis, 1 found it composed of 


Carbonate of magnesia .............. ho ge 
Carbonate of lime............ Geesseds 2G 
100 


Ill. Vein of Fibrous Limestone in Chalk. 
Some weeks ago | received from Dr. Leach, of the British 
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Museum, a specimen of chalk from a pit in Kent, containing a 
vein of fibrous limestone. Dr. Leach had himself observed the 
vein in the chalk, and had brought away the specimen. The 
thickness of the vein was about half an inch, and the fibres, as 
usual, ran across the vein. ‘They were fine, nearly as much so as 
those of satin spar; but they were destitute of the lustre which. 
distinguishes that variety of fibrous limestone. Its colour is yel- 
lowish white; lustre, glimmering. It has not in the least the 
aspect of calcsinter. Yet the most probable opinion that suggests 
itself to me respecting its formation is the occurrence of a rent in 
the chalk, which was gradually filled up by the crystallization of 
limestone from the water which had made its way through the 
chalk ; for I consider the fibrous form, which limestone veins occa- 
sionally assume, as the consequence of crystallization. 

On subjecting this fibrous limestone to analysis, I found its com- 
position the same as that of common carbonate of lime. 


IV. Electricity from Cloth. 
(To Dr. Thomson.) 
SIR, 

On the 6th of March, 1813, I was accidentally left in the dark 
in the place where the calendar of Mr. Richard Hilton, of Dauven, 
was at work. 1 observeda very large quantity of electric fire (so 
much so as to illuminate the piece) generated at the place where 
the cloth parted from the paper cylinder ; and | afterwards procured © 
sparks in great plenty by the friction of the cloth in passing over 
some beech staves previous to its entering the calendar ; but here it 
was necessary to damp the piece. ‘The calendar has five eylinders : 
three of paper, and two of iron, one of which was heated at the 
time. 

As I have not since had an opportunity of observing these appear- 
ances, you will oblige me by inserting this note (if you think ie 
deserves a place) as an incitement to some of your friends who ' 
have an opportunity to pay a little attention to them. 

fam, Sir, yours respectfully, 
22, Spring Gardens, Preston. Wm. GILBERTSON. 


V. Sudden Change of Temperature from Rain. 


From the theory of latent heat one would be disposed to expect a 
rise of temperature from the falling of rain; or, at any rate, we 
should not expect a sudden production of cold in consequence of 
the occurrence of a shower of rain. On that account I consider 
the following occurrence as worth recording. 

On the 25th of May, 1813, the thermometer in London at half past 
nine in the morning stood at 60°. Soon after, a heavy shower of rain 
fell from the west, and lasted half an hour. During its continuance 
the thermometer sunk rapidly to 50°; and during the whole day 
never gained its original height at half past nine in the morning ; 
for it rose no higher after the rain than 58°, 
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VI. Carbonates of Copper. 
Vauquelin has lately subjected to chemical analysis two species of 
hydrous carbonates of copper found at Chessy, near Lyons. The 
first was blue, crystallized, and hard. He found it composed of 
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Now as these numbers do not agree with the doctrine of definite 
proportions, nor with the previous analysis of the same ore by 
Klaproth, 1 think there is reason to suspect some inaccuracy. The 
proportion of carbonic acid is too great, while that of oxygen is too 
small. 

The green fibrous ore of copper Vauquelin found composed of 
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This analysis*eorresponds much better than the preceding with 
the doctrine of definite proportions. ‘ihe quantity of oxygen found 
is correct; that of the carbonic acid 1 conceive nearly so. The 
quantity of carbonic acid which really combines with 70 black 
oxide of copper is 19°257. But unless uncommon precautions are 
taken, the quantity of carbonic acid driven off from a mineral is 
apt to be over-rated ; because it carries with it some of the liquid 
from which it makes its escape. 


VII. Precipitation of Copper by Iron and Zinc. 


Vauquelin has published some observations on the method of 
precipitating copper from its solutions by iron or zine, which may 
be useful to the young analyst. I shall therefore notice them. 
Those chemists who have been in the habit of experimenting on 
copper must have been aware of the circumstances which he states. 
Zine answers better than iron for precipitating copper. Unless the 
zinc be allowed to remain a sufficiently Jong time in the solution, 
the whole copper is not precipitated. Unless there be an excess of 
acid in the liquid, a portion of the copper is precipitated in the 
state of oxide. (Ann, de Chim, Ixxxvii. 16.) 1 may add thata 
portion of zinc always falls in combination with the copper. There- 
fore the copper, after the liquid is separated, ought always to be 
digested in dilute muriatic acid, which takes up the zine without 
touching the copper. 


158 New Patents. [Ave. 


VIII. Hjelms and Eketerg. 


These two Swedish chemists, both possessed of considerable 
celebrity, died during the course of the last year. I shall take a 
future opportunity to make the reader acquainted with the chemical 
works which they published, and the improvements they introduced 
into the science. Peter Jacob Hjelms was born on the 2d Octo- 
ber, !74G ; and died on the 7th October, 1813. He first obtained 
molybdenum in the metallic state. Andrew Gustavus Ekeberg was 
born in 1767; and died the 11th February, 1813. His experi- 
ments on yttria and tantalum are well known, 


IX. Veins of Tin Ore discovered in France. 


Three quartz veins containing tin ore have been recently disco- 
vered in the commune of Piriac, in Britanny, near the sea shore, 
running through a granite mountain. The veins were examined by 
d’Aubuisson, and the ore was assayed by the Council of Mines at 
Paris, and found as rich as tin ore usually is. No description of 
the size or richness of these veins is given. Hence we cannot 
guess whether they be worth working ; but from their being near to 
Cornwall, situated in the same kind of country, and running in the 
same direction with the Cornish tin veins, hopes may be entertained 
that a depot of tin ore may be hereafter discovered in Britanny. 
See Ann, de Chim. Ixxxviil. 162. 


X. Valuable Chemical Library for Sale. 


The Professor of Chemistry at St. Petersburgh, Dr. Scherer, has 
a most valuable chemical library, which he is desirous of selling. A 
complete catalogue systematically arranged is printed. ‘The number 
of volumes is 6060, the greater part German, but also in other lan- 
guages, as English, French, Italian, Spanish, Russ, Swedish, &c. 


ArticLte XVII. 


New Patents. 


Wirturam Movutt, Bedford-square, London ; for an improved 
method of acting upon machinery. May 21, 1814. 

Wiritam Nevitte, Birmingham, coach brass founder; for a 
method of making handles, gates, palisades, virandas, balustrades, 
staircase rails, espalier frames, and various other articles. May 26, 
1814. 

Grant Preston, Burr-street, London Dock, brazier; for a 
concavious cabin stove. June 5, 1814. 

Jouw Buxron, Great Pearl street, Spitalfields, cotton manufac- 
turer; for an improved method of twisting and laying cotton, silk, 
and various other articles. June 5, 1814. 
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ARTICLE XVIII. 
METEOROLOGICAL TABLE. 
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’ BARomMETER. TRERMOMETER, 
1814, |Wind. | Max.| Min. | Med. |Max.|Min. | Med. | Evap|Rain. 
6th Mo. 
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SIN W/29-95/29-93/29-940| 79 | 50 | 64:5 | -33 
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observations in each line of the table apply to a period of twenty-four 
beginning at 9 A, M, on the day indicated in the first column, A dash 
» that the result is included io the aext following observation, 
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REMARKS. 


Sixth Month.—10. A shower in the night. 11. Misty morning, 
with a smell of electricity in the air: Cumulus and Cirrus prevail. 
12. Showers. 13. A Sératus in the meadows: thunder clouds 
afterwards appeared in the horizon ; and, at 11 p.m., lightning. 
14. A thunder storm very early, with much wind, and heavy ;ain 
mixed with hail. 15. Wet morning: evening cloudy and windy. 
21, 22, 23. Windy, and overcast, with Cumulostratus aud Cirro- 
stratus. A fire in the grate has been again acceptable. 24. A 
shower early. This evening the cloudy canopy passed off, with a 
definite boundary to the S., where, at the same time, it appeared 
to be raining. 25. Again overcast, with Czmudostratus, and windy. 
Much honey dew on the lime-trees. 26. A shower this evening. 
27. The same. 28. Cloudy, calm: vane at N. Cumulostratus, 
very heavy in the middle of the day, but which cleared off in the 
evening. 29. Misty morning: clouds as yesterday. 30. Much sun 
to-day. 

Seventh Month.—1. Cirrostratus and Cirrocumulus, with some 
appearance of the Sératus at night. 2. a.m. Plumose Cirri of 
uncommon beauty, with Cumuli beneath them : the latter prevailed 
through the day. 3. Clear morning: the Cwmulostratus again 
prevails. 4. Large ill-defined Cirri fill the sky this morning: 
various denser clouds succeeded. 5. Rain by half-past six; then 
cloudy and fair. At evening the sky cleared, ®ith the wind W., 
and an orange twilight. 6. Loose driving Cumuli: brisk wind : 
clear twilight, with litde colour, 7. Much wind: Cirrus passing 
to Cirrostratus, with Cumulus beneath : the whole formed to wind- 
ward. In the evening, a few drops of rain. 8. Wet, a.m. : fair, 
p.m.: windy night. 9. Windy, cloudy: dripping at intervals. 
‘The quickthorn hedges are in many parts quite stript of their leaves 
by caterpillars. 


RESULTS. 


Prevailing Wind: North-West. 


Barometer: Greatest height.......... 30°27 inches ; 
; ieast S280 se ale ft peers Base eat bes 
Mean of the period ......29°907 


Thermometer: Greatest height.......... 85° 
Lueast oF ed We ree es 6 41 


Evaporation, 2°09 inches. Rain, 1°74 inch. 


’ TorrenHAM, L. HOWARD. 
Seventh Month,.13, 1814. 
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ArrTIcLe I. 


Biographical Account of Mr. Scheele. By Thomas Thomson, 
M.D. F.R.S. 


THE transcendent merit of Scheele is so universally known to 
chemists, and the few incidents in a life devoted to one single 
object have been so many years published by Crell, that I do not 
consider myself as able to throw much novelty upon the subject. 
The chief object which I have in view is to lay before the reader a 
table of the improvements introduced by this unequalled chemist in 
every branch ef the science: for though his publications are far 
from voluminous, we are indebted to them for the discovery of a 
greater number of new chemical agents than to any other chemist 
that ever existed. 

Charles William Scheele was born at Stralsund, the capital of 
Swedish Pomerania, on the 19th December, 1742. His father was 
a tradesman in that city. He received the first part of his educa- 
tion at a private academy, and was afterwards removed to the public 
school. Early in life he showed a strong inclination to learn 
pharmacy: he was accordingly bound apprentice for six years to 
Mr. Bauch, an apothecary at Gottenburgh, and continued with him 
about two years after the term of his indenture had expired. It was 
here that he made himself a proficient in chemistry, assisted by his 
own genius and industry, by the processes performed in the labora- 
tory, aud by the facility of making experiments which his situation 
afforded. 

He studied with the utmost diligence the works of Neuman, 
Lemery, Kunkel, and Stahl. Neuman’s Chemistry was his 
favourite book, and the book to which, in his own opinion, -he was 
chiefly indebted for his chemical knowledge. He acquired the 
habit of experimenting, which is so essential to the chemist, and 
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which at that time could scarcely be said to exist any where; for 
chemistry had not yet been reduced to a science, and the method of 
investigating the chemical properties of bodies, and still more of 
analysing them, was almost quite unknown. He used to repeat 
experiments in the night-time out of Neuman and Kunkel, and 
ascertained several facts which, though previously known to others, 
were new to him. Thus he found that oil of cloves was set on fire 
by concentrated nitric acid. On one occasion, while he was engaged 
in the preparation of pyrophorus, another apprentice, without his 
knowledge, put some fulminating powder into the mixture. The 
consequence was a violent explosion ; and as the accident happened 
in the night-time, the family were alarmed, and our young chemist 
severely reprimanded. 

But such accidents rather served to stimulate his zeal for experi- 
menting. His whole soul was devoted to the study of chemistry, 
and his every thought turned with the most unwearied industry 
towards its improvement. In short, when he left Gottenburgh, he 
was probably the best practical chemist of his time. 

From Gottenburgh he went to Malmo, to the house of Mr. 
Kalstrom, an apothecary there. Here he continued two years; and 
in 1767 went to Stockholm, where he superintended the apothecary’s 
shop of Mr. Scharenberg. In 1773 he exchanged this situation for 
a similar one in Upsala, in the house of Mr. Loock. He was pro- 
bably induced to take this step in consequence of the reputation of 
Bergman: as a chemist, and his desire of cultivating his friendship. 
He had written a dissertation on tartaric acid, containing a great 
deal of new and curious matter, and he had sent a copy of the 
manuscript to Bergman. Bergman, totally unacquainted with the 
name and merit of Scheele, merely looked at the title; and know- 
ing that Margraaf had lately written upon the same subject, and 
taking it for granted that the manuscript would contain nothing 
new, he never gave himself the trouble to read it, but returned it 
‘to the author without any remark. Scheele, nettled at this treat- 
ment, which he considered as contemptuous, sent a copy of the 
paper to Retzius, Professor at Lund; and Retzius published it in 
the Stockholm Transactions for 1770, without avy mention of 
Scheele’s name. ; 

Scheele’s first introduction to Bergman was produced in the fol- 
lowing manner :—The celebrated Assessor John Gottlieb Gahn was- 
at that time a student in the University of Upsala, and was greatly 
distinguished for his abilities and his chemical knowledge. Going 
one day into Mr. Loock’s shop, the master of the shop acquainted 
him with a cireumstance which had occurred to him some days 
before, and which he could not explain. He had accidentally 
observed that if vinegar be poured upon nitre that has been exposed 
to a red heat, fumes of nitrous acid are driven off. Gahn was not 
able to account for this phenomenon, which appeared inconsistent 
with the known laws of chemical affinity, but promised to consult 
Bergman on the subject. Bergman was equally at a loss to explain 
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the phenomenon. Some days after, Gahn went back to the same 
shop to relate the ill success of his endeavours to get an explanation 
of the phenomenon. Here, instead of the master, he found a 
young man of a dark complexion behind the counter, who told him 
that the explanation was easy. Nitric acid, said he, like sulphuric, 
exists in two states. In the first state it has a stronger affinity for 


potash than vinegar ; but in the second state it has'a weaker. It is 


converted by a red heat from the first state to the second, and there- 
fore is driven off by vinegar. 

The young man who gave this luminous explanation was Scheele. 
Galin, in consequence, cultivated an acquaintance with him, and 
continued ever after his most intimate friend, to whom he eommu- 
nicated all his chemical ideas and discoveries. When Gahn_pro- 
posed to introduce him to Bergman, Scheele mentioned his paper 
on tartaric acid, and felt indignant at the treatment he had received. 
Gahn had great difficulty in convincing him that the treatment was 
entirely owing to inadvertence, and not to any bad intention on the 
part of Bergman. After the reluctance was once overcome on the 
part of Scheele, these two illustrious chemists became inseparable 
friends. Bergman adopted all his opinions, published his disco- 
veries, and even, it is alleged, (though I doubt the accuracy of the 
statement,) procured him a small annual pension from the Stock- 
holm Academy, to assist him in prosecuting his experiments. 

In the year 1775 Mr. Scheele, who had been sighing all his life 
long for an independent situation, and whose views were exceed- 
ingly moderate, settled as an apothecary in the small town of 
K6ping, at the west end of the lake of Malar, upon which Stock- 
holm is situated,—a very small place consisting only of a few 
wooden houses. The apothecaries in Sweden are under the con- 
trol of the Medical College, who even limit the number that can 
exist in any one town. Hence it was only in consequence of the 
death of an apothecary previously settled at Képing that this vacancy 
occurred, and: it was only in consequence of the appointment of the 
Medical College that Scheele was enabled to fill it. He purchased - 
from the widow of his predecessor the shop and business, in the 
year 1777, but continued to live in the same house with her, and 
the expences of house-keeping were defrayed by them jointly. 

Here he prosecuted his chemical experiments with his usual 
ardour; and, as he could now devote more of his time to them, 
he added prodigiously to his discoveries ; and his reputation, which 
had already spread over the whole civilized world, notwithstand- 
ing the disadvantageous situation in which he stood, increased 
continually every year, and was placed in a still more conspicuous 
point of view by the puny and unsuccessful attacks that were occa- 
sionally made upon him. When he first settled at K6ping, his cir- 
cumstances were not such as to enable him to procure a comfortable 
room tor experimenting in; and as it was out of his power to give 
up his darling pursuits, he performed his experiments in an open 
place, where he was frequently exposed to severe cold, The con- 
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sequence was a violent attack of rheumatism, which continued pro~ 
gressively to increase till it gradually undermined his constitution 
so that, though he was afterwards enabled to transfer his labours to 
a more comfortable room, he never recovered his health completely. 

About half a year before his death his disorder increased so much 
that he became sensible that he could not live much longer. ‘This 
determined him to execute a resolution that he had formed some 
time before, out of gratitude; namely, to marry the widow of his 
predecessor, from whom he had purchased the shop, and with 
whom he lived. He married her accordingly on the r9th of May, 
1786, when he lay on his death-bed. On the 21st he left her by 
will the whole of his property ; and the same day on which he had 
so tenderly provided for her he died. 

Scheele died in the 44th year of his age, leaving behind him a 
reputation for genius, industry, and sagacity, which no chemist 
before him ever acquired, and which probably no successor will 
ever surpass. ‘The whole bent of his mind was turned towards his 
favourite science ; his conversation was entirely confined to it; so 
that he spoke little, or not at all, in mixed companies. His letters 
were all upon the same subject; and his principal correspondent 
was Assessor Gahn, at Fahlun. I have seen a volume of his letters,. 
which Mr. Gahn has bound up, all devoted to chemical details. 
He never had the advantage of a liberal education, and was there- 
fore unacquainted with all the modern languages except German, 
his native tongue. Even of Swedish, though he had lived nearly 
all his life in the country, he was so imperfect a master, that he 
never ventured to write in it. His letters, all of them that 
I have seen, are written in German. His dissertations were 
written in the same language, and previous to their insertion into 
the Stockholm Memoirs were translated into Swedish. Hence he 
taboured under every disadvantage that could retard the progress of 
a practical chemist. But he was so fortunate in the era in which 
he made his appearance, his department was so peculiarly his own, 
he had so few competitors in some of the most brilliant parts of it, 
that these disadvantages did not prove so injurious to his reputation 
as they would have done had he lived twenty or thirty years later. 
Some of his most curious discoveries, indeed, were anticipated by 
Dr. Priestley; but a sufficient number were his own, without a 
competitor, to raise and secure a most brilliant reputation. 

I shall now endeavour to lay before the reader a short sketch of 
all his discoveries, as far as 1am acquainted with them, arranged as 
nearly as possible in the order in which he made them :— 

}. The first of his discoveries, published by Retzius, without 
noticing the original author of it, was the method of procuring 
tartaric acid—an acid before that time unknown, except as a con- 
stituent of cream of tartar. 

2. The first dissertation published with his name appeared in the 
Stockholm Memoirs for 1771, and was upon fluor spar. The 
nature of this substance was at that time unknown, and had even 


~ 


1814] Mr. Scheele. 165 


baffled the sagacity of Margraaf, who had published a dissertation 
on it some years before. Scheele showed that it could be resolved 
into lime and a peculiar acid called fluoric acid, the singular pro- 
perties of which he ascertained and described. In this dissertation 
he fell into a curious mistake. He thought that silica was a com- 
pound of water and fluoric acid. But this mistake was speedily 
rectified and acknowledged by Scheele himself, who soon found 
that the silica which appeared in his experiments was derived from 
the glass vessels corroded by the fluoric acid. Excepting the experi- 
ment of Dr. Priestley, little was added to the facts ascertained by 
Scheele respecting fluoric acid. But within these few years, many 
mew and important facts have been ascertained by the happy 
sagacity of Gay-Lussac, Thenard, and Davy ; and a new view has 
been taken of the subject, concerning the accuracy of which 
chemists have not yet given a decided opinion. 

3. Scheele’s dissertation on manganese was published in 1774, 
while he was at Upsala; and [ have been told that his experiments 
had been undertaken at the request of Bergman. I consider it as 
the most important of all his chemical labours. It contains four 
discoveries, any one of which would have been sufficient to secure 
the reputation of the discoverer:—1. That black oxide of manga- 
nese is a substance different from every other, and has a strong 
tendency to unite with phlogiston ; in other respects agreeing with 
the metallic earths or calces. Hence the inference was easy, and 
unavoidable, that it is of a metallic nature. Accordingly this 
inference was immediately drawn by Bergman, 2. That when 
muriatic acid and black oxide of manganese are heated together, an 
effervescence takes place, and a gaseous matter passes over, having 
a yellow colour, and very remarkable properties. This substance 
he considered as muriatic acid deprived of phlogiston. It was 
afterwards called oxymuriatic acid: and Davy, who has lately 
revived the theory of Scheele, has given it the name of chlorine, 
3, That there is occasionally mixed with black oxide of manganese 
an earth hitherto unknown, but the most remarkable properties of 
which he describes, This is the earth now well known by the name 
of barytes. 4, That when ammonia is digested upon nitrate of 
manganese it is totally decomposed. Its phlogiston combines with 
the manganese, while its other constituent makes its escape in the 
form of gas. Scheele had, no doubt, examined this gas, since. he 
informs us that it possessed properties very different from carbonic 
acid gas; but he gives no description of it. It is now well known 
‘to be azotic gas. Hence as this dissertation was published in 1772, 
and was the result of three years’ labour, there can be scarcely any 
doubt that Scheele was in fact the first discoverer of azotic gas. 

4. His next paper, published in 1775, was on a new Method of 
obtaining Benzoic Acid from Benzoin. It consists in boiling pow- 
dered benzoin with quick-lime and water, filtering the solution, 
evaporating it till sufficiently concentrated, and then precipitating 
the acid by means of muriatic acid. 
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5. His next dissertation, published likewise in 1775, contains 
the discovery of arsenic acid, and an account of its properties. He 
had shown in his dissertation on manganese that phlogiston was one 
of the constituents of white oxide of arsenic; the object of the 
present researches was to discover the other constituent of that 
substance. This he conceived to be arsenic acid. So complete is 
this dissertation, that but little has been since added to our know- 
ledge of arsenic acid; except accurate information respecting its 
composition, and some improvement in the method of obtaining it. 

6. It seems to have been about this time that Scheele discovered 
oxalic acid by heating a solution of sugar in nitric acid. Bergman’s 
dissertation on it made its appearance in 1776, as an inaugural 
dissertation ; and as no notice was taken in it of Scheele, Bergman 

ssed for some time as the real discoverer. But the truth was 
gradually divulged, and has been long universally known. Indeed, 
1 put the question to Assessor Gahn, who was at that time a student 
at Upsala, and in terms of friendship both with Bergman and 
Scheele ; and he assured me that Scheele was the person who dis- 
covered oxalic acid. | regret that I did not ask for some information 
respecting the history of the discovery. But my stay at Fahlun was 
so short, and I had so much to ask from a man of Gahn’s general 
iaformation of the interesting persons with whom he had been in 
habits of intimacy, that many material points escaped my recollec- 
tion at the time. 

7. Scheele’s first dissertation after his removal to Képing was 
upon the Nature of Silica and Alumina, both of which he showed, 
contrary to the opinion of Beaumé, to be peculiar earths, not 
capable of being transmuted into each other, or into any other 
known earths. 

8. His next dissertation was published in 1776, in the Memoirs 
of the Stockholm Academy, as indeed was the case with all the 
preceding. It was the analysis of a urinary calculus, which he 
showed to consist of a peculiar acid, the properties of which he 
described with his usual minute accuracy. This is the acid now 
well known by the name of uric acid. This paper was the com- 
mencement of our knowledge of urinary caleuli, which has been 
since carried to so great a height by succeeding chemists, 

This dissertation contains likewise some very important remarks 
on the constituents of urine, and may be considered as the first 
approach to au analysis of that very complicated liquid. 

9. Scheele’s next publication was his work on -Air and Fire, 
which was first printed in 1777, though from the prodigious number 
of experiments which it contains it must have cost him many years 
of labour, In every point of view it must be considered as one of 
the most extraordinary works that ever appeared; and contains a 
vast number of curious discoveries, some of which had been anti- 
cipated by Dr. Priestley ; but the greater number were new, even 
when ithe work On Air and Fire appeared. The object of the work 
was to show that heat is a compound of oxygen and phlogiston, 
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light of oxygen and a smaller quantity of phlogiston. To attempt 
a bare enumeration of all the curious discoveries contained in this 
small volume would be out of the question. I shall just notice some 
of the most remarkable. When black oxide of manganese is 
exposed to a red heat, or heated with sulphuric acid, it gives out a 
species of air the properties of which are described. Scheele calls 
it empyreal air. It is the substance now well known under the 
name of oxyyen gas, and had been discovered three years before 
the publication of Scheele’s work by Dr. Priestley. Atmospherical 
air is composed of oxygen gas and another air, the properties of 
which are described. It is the gas now well known under the name 
of azote. Combustion deprives air of its oxygen; so do the sul- 
phurets, and a mixture of iron filings and sulphur. The metallic 
oxides, when reduced, give out oxygen gas. In short, the proper- 
ties of oxygen gas, and its action on different substances, are 
described with so much minuteness, and general accuracy, that this 
work must have furnished Lavoisier with the greatest part of the 
facts which he employed in establishing his system. ‘The experi- 
ments on nitrous gas, sulphureted hydrogen gas, fulminating gold, 
pyrophorus, are no less curious and important : nor ought | to omit 
mentioning the curious facts ascertained respecting the action of the 
prismatic rays on the muriate of silver, and respecting the radiation 
of heat. In short, this book contains a complete theory of chemis- 
try, such as Scheele had deduced it from his experiments. The 
extreme simplicity of his apparatus, and the consequent mistakes 
into which he fell in some material points, prevented his deductions 
from being so accurate as might have been expected from so careful 
an experimenter as Scheele. ‘The theory was in consequence erro- 
neous ; but the materials of which it was composed are entitled to 
our highest admiration, and probably could not have been put 
together by any other man than Scheele. 

10. Neither his dissertation on a new method of procuring 
calomel, nor that on a new method of procuring powder of algaroth, 
both published in 1778, is entitled to particular attention. ‘They 
describe processes which were probably useful to the apothecary, 
but which contributed little to the improvement of the science. 

11. But his paper On Molybdena, published likewise in 1778, . 
was another master-piece of chemical analysis. He points out the 
difference between plumbago and molybdena, substances which had 
hitherto been confounded, and shows that molybdena consists of 
sulphur united to a peculiar acid, since called molybdie acid, the 
properties of which he describes. 

12. The same year he published his method of preparing the 
pigment now well known by the name of Scheele’s green. It is an 
arsenite of copper, and was formed by precipitating sulphate of 
copper by arsenite of potash. 

13. During the whole of the year 1778 he continued a set of 
experiments in order to determine the proportion of oxygen gas in 
the atraosphere. His method was to deprive a certain portion of the 
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air of its oxygen by means of a mixture of iron filings and flowers 
of sulphur, ‘the result was, that air contains always almost exactly 
the same proportion of oxygen, and that this proportion amounts to 
>, or about 27 per cent. I had the curiosity to repeat these expe- 
riments many years ago, and found that the diminution of bulk 
varied according to circumstances, sometimes amounting to 33 per 
cent. The reason is that hydrogen is evolved, and ammonia 
formed, at the expense of the azotic portion of the air; so that 
when the experiment is made in this way, the diminution is in all 
cases greater than the proportion of oxygen contained in the air 
examined. It was this experiment of Scheele that misled chemists 
respecting the proportion of oxygen in common air: and when 
Cavendish rectified the mistake, in 1782, it was some time before 
the requisite attention was paid to his results; not indeed before 
Berthollet obtained similar results in Egypt. 

14. In 1779 he published a curious set of experiments on the 
decomposition of the salts having soda for a base, by means of iron 
or quick-lime, when deposited in a cellar. He found that when a 
plate of iron was dipped into a solution of common salt, and sus- 
pended in a cellar, after an interval of a fortnight there was an 
efflorescence cf carbonate of soda upon the iron. The same thing 
happened if sulphate or nitrate of soda were substituted for common 
salt. When any of these salts was mixed with quick-lime slightly 
moistened, and left in the same situation, the same decomposition 
took place. These curious facts have not hitherto been explained 
in a satisfactory manner, unless we admit the effect of quantity so 
ingeniously advanced by Berthollet in his treatise on affinity. 

15. The same year he published his experiments on plumbago, 
in which he demonstrated that it possessed the properties of char- 
coal, but contained about +,th of its weight of iron. 

16. His curious paper on milk made its appearance in the Me- 
mois of the Stockholm Academy for 1780. He ascertained the 
chemical properties of curd, showed upon what the coagulation of 
milk depended, and proved that it contained a new acid of a pecu- 
liar nature, to which the name of lactic acid has been given. This 
acid does not crystallize, cannot be distilled over, and forms deli- 
quescent salts with all the alkaline and earthy bases. The French 
chemists endeavoured to prove that it is merely acetic acid holding 
some saline matter in solution. But Berzelius has shown that their 
opinion is ill founded, and that lactic acid possesses peculiar pro- 
perties quite different from those of acetic acid. 

17. His next discovery, published likewise in 1780, was that of 
saclactic acid, which he obtained by digesting a solution of sugar 
of milk in nitric acid. The peculiar nature of this acid was denied 
at first by some German chemists; but their proofs were quite 
insufficient to overturn the accurate experimental conclusions of 
Scheele. 

18. Scheele’s memoir on tungsten was published in the Memoirs, 
of the Stockholm Academy for 1781, He showed that it was a 
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compound of lime and a peculiar acid, to which the name of 
tungstic acid was given, ‘he Elhuyarts afterwards showed that 
Scheele’s tungstic acid was a triple salt which had been formed 
during his experiments, and that the true tungstic acid is an inso- 
luble tasteless powder. They showed also that it is a metallic 
oxide, and even succeeded in reducing it to the metallic state. 

19. In 1782 he published his observations on ether, containing 
the result of a prodigious number of experiments, made partly with 
the view of ascertaining the various acids and other substances 
capable of converting alcohol into ether, and partly in order to 
determine the nature of the change produced upon alcohol when it 
is converted into ether. It would be impossible to state all the facts 
contained in this curious paper, without transcribing almost the 
whole of it. The general result was, that ether is dephlogisticated 
alcohol. This gave origin to the French theory, which prevailed 
for some time, that ether is alcohol united to oxygen. But as facts 
are utterly inconsistent with this opinion, it has been for some 
years altogether discarded. 

20. In the same year he published a method of preserving 
vinegar (obtained from grain) for a long time without undergoing 
decomposition. The method was to expose it to a boiling heat, 
and then to cork it up. 

21. Scheele’s two dissertations on Prussian blue were published 
in the Memoirs of the Stockholm Academy for 1782 and 1783. 
They place in a very conspicuous point of view the patient industry 
of the author, his invincible perseverance, uncommon sagacity, 
and unrivalled skill in the knowledge of the chemical action of 
bodies on each other. Though Prussian blue had been known for 
70 years, and had been subjected to many experiments by chemists 
of acknowledged abilities, nothing was known respecting its con- 
stituents. Scheele ascertained its composition, separated. the 
prussic acid, ascertained its properties, determined its composition, 
and showed in what way it acts upon other bodies. Very little has 
been since added to these admirable dissertations, if we except the 
important discoveries of Mr. Porrett, which are not yet published. 

22. In 1784 he published an account of a sweet-tasted matter 
which separates from oils when they are digested with litharge. 
‘This substance has been since known by the name of the szweet 
principle of oils. 

23. The same year he gave the method of obtaining citric acid 
in a state of purity ; which had not been hitherto done. Lemon 
juice was saturated with chalk, the precipitate washed, and mixed 
with as much diluted sulphuric acid as is just sufficient to saturate 
the lime employed. The liquid is then filtered, concentrated, and 
set by to crystallize. 

24. His next discovery was, that rhubarb contains a considerable 
quantity of oxalate of lime. He separated it by digesting powdered 
rhubarb in water, and pouring off the liquid, which carried off the 
yegetable matter partly in solution, partly suspended, while the 
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earthy sait remained behind. In a subsequent paper he gave a list 
of a considerable number of vegetable substances, chiefly employed 
in medicine, from which he extracted the same oxalate. 

25. Flis next discovery was the analysis of the salt of wood 
sorrel, well known in this country under the name of essential salt 
of lemons. He showed it to be a salt composed of oxalic acid and 
potash. It owes its acid qualities to the quantity of acid which it 
contains. It is a binoxalate. 

26. In 1785 he published a dissertation on the separation of 
magnesia from Epsom salt. When common salt and sulphate of 
Magnesia are mixed, a double decomposition takes place ; and if 
the liquid be set aside for some days in winter, when the thermo- 
meter is below the freezing point, the sulphate of soda crystallizes, 
and may be separated, after which the magnesia may be precipi- 
tated in the usual way by an alkaline carbonate. 

27. The same year he demonstrated that the siderite, or supposed 
new metal extracted by Bergman from cold short iron, was phos- 
phuret of iron; and that Proust’s perlated salt, extracted from 
urine, was phosphate of soda. 

28. His experiments on the acid contained in fruits and berries, 
published likewise in 1785, contains a vast number of new facts. 
He points out the method of procuring malic acid, and determines 
its properties. Some fruits, as cranberries, whortleberries, bird- 
cherries, and the berries of night-shade, contain only citric acid; 
some, as barberries, elderberries, sloes, serviceberries, plums, con- 
tain only malic acid; while others, as gooseberries, currants, bil- 
berries, cherries, strawberries, cloudberries, raspberries, contain 
nearly equal quantities of both acids. In the same dissertation he 
showed that malic acid is formed when sugar is treated with nitric 
acid at the same time with the oxalic acid; that gum, sugar of 
milk, starch, aud many other substances, yield both acids when 
digested in nitric acid. In short, this most valuable paper contains 
almost every thing relating to the vegetable acids, which was after~_ 
wards spread out by foureroy, and some other chemists, with so 
much parade, as if they had been novelties discovered by them- 
selves. 

29. The last paper which Mr. Scheele published, as far as I 
know, contains his discovery of gallic acid. Unless my memory 
deceives me, for I have it not in my power at present to consult the 
original, it made its appearance in 1786, and not till after the death 
of the author. He had set aside an infusion of nutgalls for some 
time in an open vessel. Crystals formed at the bottom of the vessel. 
These he separated and examined, and found them to consist of a 
peculiar acid, to which the name gallic acid has been given, the 
properties of which he describes. 

Such, omitting a few controversial papers, and some: letters to 
Crell of minor importance, is a list of Scheele’s writings and dis- 
coverie , as far as | am acquainted with them. Though far from a 
voluminous writer, his discoveries, both in point of number and 
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importance, are superior to those made by any other chemist that 
has hitherto appeared. It will serve, perhaps, to convey a clearer 
idea of this truth, if I give a list of the new substances for the 
knowledge of which we are indebted to his fortunate sagacity :— 


1. Tartaric acid. 10. Molybdie acid. 

2. Fluoric acid. 11. Lactic acid. 

3. Chlorine. 12.. Tungstic acid. 

4. Barytes. _ 13. Prussie acid. 

5. Arsenic acid. 14, Sweet principle of oils, 
6. Oxalic acid. 15. Citric acid. 

7. Uric acid. 16. Malic acid. 

8. Azotic gas. 17. Gallic acid. 

9. Sulphureted hydrogen gas. 


Thus he discovered no fewer than 17 new chemical substances; 
the greater number of which are at this day of indispensable utility 
to the chemist, and act a most important part in the phenomena of 
nature. | have omitted in the above enumeration various important 
discoveries, that of oxygen in particular ; because Scheele, though 
he undoubtedly had the merit of discovering that substance without 
any assistance from others, was not the person who first made it 
known to the world. 1 have omitted likewise noticing the new 
methods of experimenting which he first introduced, and the pre- 
cision at which he always aimed, and which he generally attained, 
This had no little effect upon the science, and contributed in no 
small degree to form that analytical skill which has now become 
pretty generally diffused among chemists. In short, if we take 
into consideration that Scheele died when still a young man, that 
he was destitute of a liberal education, that he spent his life in a 
foreign country, with the language of which he was never suffi- 
ciently acquainted to be able to write it, avd that the greatest part 
of his career was passed in the situation of an apothecary’s assistant, 
without any house or laboratory of his own—if all this be taken 
into view, and compared with the number and splendour of his 
discoveries, it will be admitted, I think, without hesitation, that he 
was one of the most extraordinary men that ever existed, and one 
of the brightest ornaments of chemistry and of human nature. 
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ARTICLE II. 


On the Oxides of Arsenic. By Thomas Thomson, M.D. F.R S. 


Tne first person who made a satisfactory set of experiments to 
determine the proportions in which arsenic unites with OXY VED Was 
M. Proust. According to his experiments, which were published 
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an the Journal de Physique, the white oxide of arsenic is com- 
posed of 
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And arsenic acid of 
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These experiments were afterwards repeated by Rose, whose 
accuracy is well known, and he obtained precisely the same results. 
Bucholz also made experiments on the subject, and came nearly to 
the same conclusions. 

Thenard, in his paper on nickel, published in the 50th volume 
of the Annales de Chimie, gives us a set of experiments which he 
made to determine the constitution of arsenic acid, in order te 
enable him by means of it to ascertain the quantity of arsenic 
which existed in certain ores that he was analysing. He informs 
tas that he acidified 100 grains of arsenic by means of nitric acid, 
and that he found 100 parts of arsenic acid to be composed of 64 
arsenic + 34 oxygen. According to this statement, arsenic acid is 
composed of 
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He informs us farther, that 100 parts of white oxide of arsenic 
«when converted into arsenic acid become 116 parts, and of course 
combine with 16 parts of oxygen. According to this statement, 
white oxide of arsenic is composed of 
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Still more lately Berzelius made a set of experiments on the 
same subject, assisted by his peculiar ideas respecting the ratio 
existing between the oxygen of the acid and the base of salts. 
These experiments were published in the 80th volume of the 
Annales de Chimie. He converted 100 parts of arsenic into acid 
by means of nitric acid, evaporated the liquid to dryness to get rid 
of the nitric acid, re-dissolved it in water, and put the solution 
into a platinum crucible together with a solution of a determinate 
quantity of oxide of lead dissolved in nitric acid. This mixture was 
evaporated to dryness, and then heated to redness. Different 
experiments made in this way gave him arsenic acid composed of 
100 arsenic combined with 48-3, 49°5, and 53 of oxygen. These 
experiments, though they do not coincide exactly with each other, 
yet agree sufficiently with those of preceding chemists to confirm 
their results, and to satisfy us that arsenic acid must be a compound 
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of 100 metal with about 50 oxygen. Other experiments made by 
Berzelius served to confirm this conclusion. He found the arsenite 
of lead to be a compound of 100 arsenious acid + 118°977 yellow 
oxide of lead. Now 118°977 parts of this oxide contain §°5068 
parts of oxygen; and 85068 x 3 = 25°5204; which number, 
according to Berzelius’ law, indicates the quantity of oxygen in 
100 arsenious acid; for in the arsenites the acid contains thrice as 
much oxygen as the base. According to this mode of reasoning, 
the white oxide of arsenic is composed of 
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Arseniate of lead, according to the analysis of the same accurate 
experimenter, is composed of 
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Now in the arseniates the acid contains twice as much oxygen as 
the base: 237°5 parts of yellow oxide of lead contain 16-981 parts 
of oxygen; and 16°981 x 2 = 33°962. ‘Therefore arsenic acid is 
composed of 
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A conclusion which agrees sufficiently well with the analyses of 
preceding experimenters. 

Such were the experiments hitherto made on the combination of 
arsenic with oxygen, ‘They seemed to Jeave no doubt that the 
quantity of oxygen in the white oxide was to that in arsenic acid as 
two to three: and I considered it as established in my table pub- 
lished in the Annals of Philosophy, ii. 42, that white oxide of 
arsenic consisted of 100 metal + 33°333 oxygen, and arsenic acid 
of 100 metal + 50 oxygen. 

But Berzelius has lately turned his attention again to this subject, 
and published a new set of experiments, in which he has corrected 
his former ones ; and he has drawn very different conclusions with 
respect to the composition of arsenious and arsenic acids. (See 
Annals of Philosophy, iii. 93.) He found by these experiments 
that arseniate of lead is composed of 
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Now 19411 yellow oxide of lead contain 13°878 oxygen, and 
132°70 barytes contain 13°89 oxygen, ‘These quantities’ ayree 
) 
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sufficiently well with each other; but whether we multiply them by 
two or by three, they will not give us a quantity of oxygen cor- 
responding with the constitution of arsenic acid as previously deter- 
mined by experiment. ‘lherefore if that previous determination be 
accurate, it follows that the law of Berzelius respecting the quan- 
tity of oxygen in the acid being a simple multiple of the oxygen in 
the base, does not hold with the arseniates. 

This deviation from the law induced him to consider the previous 
determination of chemists as erroneous. ‘To decide the point expe- 
rimentally, he mixed five parts of arsenious acid with 20 parts of 
sulphur in a small retort. By the application of heat, the sulphur 
absorbed the oxygen from the acid, and made its escape in the form 
of sulphurous acid. The loss of weight was 3:05 parts, which 
Berzelius considered as sulphurous acid. Now 3:05 of sulphurous 
‘acid contain, according to Berzelius’ estimate, 1-5185 of oxygen. 
This therefore must have been the quantity of oxygen contained in 
five of arsenious acid. Hence 100 parts of arsenious acid contain 
at least 30°37 parts of oxygen ; so that it is composed of 


PATSOMIGC Ss wees tc seme be op Rh se wie wet Ue 
PRY ON pins ec ano visas mraladaetdats otan Fo tek 


This result be considers as fully confirming the suspicion deduced 
from the analysis of the arseniates, that both arsenious and arsenic 
acids contain a greater proportion of oxygen than has been hitherto 
supposed. Arsenic acid, he conceives, must contain thrice the 
quantity of oxygen in the base with which it combines. But we 
have seen that arsenic acid combines with a quantity of yellow 
oxide of lead which contains 13°878 oxygen. Now 13'878 x 3 
= 41634. Therefore 100 arsenic acid must contain 41°634 
oxygen. It is therefore composed of 
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By more exact experiments than those published in the Annales 
de Chimie, above referred to, he found that arsenite of lead is 
composed of | 
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Now 111-17 yellow oxide of lead contain 7-95 oxygen, and 
7:95 x 4=31°8. This nearly coincides with the analysis of 
arsenious acid, and shows that in the arsenites the acid contains 
four times the quantity of oxygen that exists in the base. 

Berzelius likewise made a set of experiments to discover, if pos- 
sible, the existence of an oxide of arsenic containing less oxygen 
than arsenious acid. He distilled a mixture of pounded arsenic and 
calomel in a retort, and obtained a brown mass bordering upon 
yellow, which he considered as a triple muriate, composed of 
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muriatic acid united with black oxide of mercury, and an oxide of 
arsenic containing less oxygen than arsenious acid. It seems to 
lave been a mixture of calomel and chloride of arsenic. 

Such are the new exparignents of Berzelius, by which he con- 
siders himself as warranted’to set aside the conclusions drawn from 
his own former experiments, and from those of Proust, Rose, 
Bucholz, and Thenard, which all correspond very well with each 
other. But I do not consider these new experiments, however 
carefully they may have been made, as capable of refuting the 
former experiments on the composition of arsenic acid. These 
experiments are in themselves extremely easy and simple, and one 
cannot see any source of ambiguity or fallacy that would account 
for so great an error as that of nearly 15 per cent. in the weighing, 
which must be supposed if Berzelius’ new determination be ad- 
mitted as correct. ‘To be able to judge with some precision of the 
nature of this experiment, I repeated it myself in the following 
manner :—I put 100 grains of metallic arsenic into a retort, and 
converted it into arsenic acid by means of nitric acid. I then dis- 
tilled off the nitric acid, and exposed the dry arsenic acid in the 
bottom of the retort to the greatest heat which I could raise by 
means of an Argand’s lamp; and this heat was continued till the 
retort became perfectly dry. The retort was then weighed. It was 
found that the weight of the arsenic had increased from 100 grains 
to 152-4 grains. Now in this experiment, which 1 presume is 
similar to what had been previously done by Proust, Rose, Bucholz, 
and Thenard, I do not perceive any source of fallacy. The arsenic 
was merely dissolved in the acid, and the acid distilled off into a 
receiver ; and, for greater security, what came over into the receiver 
was examined, but no traces of arsenic acid, or of arsenic in any 
state, could be found in it. No arsenic therefore was lost ; nor 
ean any source of loss be pointed out; no filier was employed ; 
nothing, in short, which could account for the Joss of 19 grains, 
the quantity wanting to make up the weight of the arsenic acid, 
according to the conclusion of Berzelius; nor can it be said that 
the arsenic was not wholly converted into arsenic acid; for I dissolved 
it in water, and found a residue of white oxide of arsenic weighing 
exactly 0°5 grain. Now this small deficit, which does not exceed 
0:06 grain of oxygen, I added to the weight of the arsenic acid 
found; for the weight of the acid as I first took it was only 152-34 
grains, 

it is by no means unlikely that the heat of an Argand’s lamp was 
not sufficient to free the arsenic acid from the whole of its water ; 
but if we suppose that any water adhered to it, this makes still 
farther against the conclusion of Berzelius; for in that case the 
true increase of weight was less than } found it. As therefore the 
experiments made by myself and others to convert arsenic’ into 
arsenic acid are exceedingly simple and easy, and as they are quite 
inconsistent with the new determination of Berzelius, | do vot see 
any other alternative at present than to conclude that this ingenious 
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and indefatigable chemist has somehow or other deceived himself, 
and that the results which he has obtained are not correct. 

If we were to consider the result of my experiment as coming 
nearef the truth than those of preceding experimenters, it would 
follow from it that arsenic acid is composed of 
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And supposing the oxygen in arsenious acid to that in arsenic acid 
as two to three, which there can be no doubt is really the case, 
arsenious acid must be composed of 
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Now this agrees very nearly with the determination of Thenard, 
who found that 100 arsenious acid required 16 oxygen to be con- 
verted into arsenic acid, and hence concluded that it is composed of 
arsenic 100 + 34°694 oxygen. ‘The constituents of arsenic acid as 
here stated coincide very nearly with the determination of Proust, 
who found it composed of 100 arsenic + 52°905 oxygen. These 
coincidences give me some confidence in the accuracy of my deter- 
mination. Were we to put any confidence in it, an atom of arsenic 
would weigh 5°726, which is somewhat less than the weight 
assigned in my original table. I cannot say that the evidence 
adduced by Berzelius tor the existence of two new oxides of arsenic 
appears to me satisfactory. His reason for admitting the oxide sup- 
posed to be obtained by subliming arsenic and calomel is little more 
than analogy. At apy rate, as the oxide was not obtained in a 
separate state, its existence cannot be considered as put beyond 
doubt. As to the supposed black oxide obtained by exposing 
arsenic to the open air, for any thing that appears to the contrary, it 
may be a mixture of metallic arsenic and white oxide of arsenic. 
It appears to me at present, from all the facts with which lam 
acquainted, that arsenic in its oxidation is similar to sulphur, phos- 
phorus, iron, nickel, and cobalt. It combines with two proportions 
of oxygen, bearing to each other the ratio of two to three. Whe- 
ther a protoxide of arsenic exists does not at present appear, though 
it is by no means unlikely. 


Articie III, 
Account of Dr. Wollaston’s Scale of Chemical Equivalents.* 


Tuts scale is of so much convenience to the practical chemist, 


* Dr. Wollaston’s paper is published in the Philosophical Transactions for 
3814, part i, 
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that I seize the earliest opportunity to make it known to my readers 
in general. It gives the composition of any weight whatever of any 
of the salts contained on the scale, the quantity of any other salt 
necessary to decompose it, the quantity of new salt that will be 
formed, and many other similar things, which are perpetually 
occurring to the practical chemist, and cannot be answered without 
an arithmetical calculation. I have used such a scale for above six 
months, and found it attended with numberless advantages. 1 
cannot undertake to explain the instrument, either more clearly, or 
in fewer words, than Dr. Wollaston has himself done in his own 


paper. I conceive, therefore, that the best thing [ can do is to 


present my readers with the following extract from that paper, 
which contains the most material part of it, as far as the explana- 
tion of the instrument is concerned :— 

“ It is not my-design, in the table which follows this paper, to 
attempt a complete enumeration of all those elements or com- 
pounds which [ suppose to be well ascertained, but merely to 
include some of those which most frequently occur. 1 do not offer 
it as an attempt to correct the estimates that have been formed by 
others, but as a method in which their results may be advantageously 
applied in forming an easy approximation to any object of our 
inquiries. 

“ The means by which this is effected may be in part understood 
by inspection of the Plate [XXII], in which will be seen the list 


of substances intended to be estimated, arranged on one or the 


other side of a scale of numbers in the order of their relative 
weights, and at such distances from each other, according to their 
weights, that the series of numbers placed on a sliding scale can at 
pleasure be moved, so that any number expressing the weight of a 
compound may be brought to correspond with the place of that 
compound in the adjacent column. ‘The arrangement is then such, 
that the weight of any ingredient in its composition, of any reagent 
to be employed, or precipitate that might be obtained in its analysis, 
will be found opposite to the point at which its respective name is 
placed. 

** In order to show more clearly the use of this scale, the Plete 
exhibits two different situations of the slider, in one of which 
oxygen is LO, and other bodies are in their due proportion to it, so 
that carbonic acid being 27°54, and lime 35°46, carbonate of lime 
is placed at 63. 

* In the second figure, the slider is represented drawn upwards till 
100 corresponds to muriate of soda; and accordingly the scale then 
shows how much of each substance contained in the table is equi- 
valent to 100 of common salt. It shows, with regard to the diffe- 
rent views of the analysis of this salt, that it contains 46°6 dry 
muriatic acid, and 53:4 of soda, or 39°8 sodium, and 13°6 oxygen ; 
or if viewed as chloride of sodium, that it contains 60°2 chlorine, 
and 39°8 sodium. With respect to reagents, it may be seen that 
283 nitrate of lead, containing 191 of litharge employed to sepa- 
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rate the muriatic acid, would yield a precipitate of 237 muriate of 
Jead, and that there would then remain in solution nearly 146 
nitrate of soda. It may at the same time be seen, that the acid in 
this quantity of salt would serve to make 232 corrosive sublimate 
containing 185°5 red oxide of mercury, or would make 91:5 mu- 
riate of ammonia, composed of 6 muriatic gas (or hydromuriatic 
acid) and 29°5 ammonia. The scale shows also, that for the pur- 
pose of obtaining the whole of the acid in distillation the quantity 
of oil of vitriol required is nearly 84, and that the residuum of this 
distillation would be 122 dry sulphate of soda, from which might 
be obtained, by crystallization, 277 of Glauber salt containing 155 
water of crystallization. These and many more such answers appear 
at once by bare iuspection, as soon as the weight of any substance 
intended for examination is made by motion of the slider correctly 
to correspond with its place in the adjacent column. 

“ With respect to the method of laying down the divisions of this 
scale, those who are accustomed to the use of other sliding-rules, 
and are practically acquainted with their properties, will recognise 
upon the slider itself the common Gunter’s line of numbers (as it 
is termed), and will be satisfied that the results which it gives are 
the same that would be obtained by arithmetical computation. 

“ Those who are acquainted with the doctrine of ratios, and 
with the use of logarithms as measures of ratios, will understand 
the principle on which this scale is founded, and will not need to 
be told that all the divisions are logometric, and consequently that 
the mechanical addition and subtraction of ratios here performed by 
juxta-position, corresponds in effect to the multiplication and divi- 
sion of the numbers by which. those ratios are expresced in common 
arithmetical notation, 

* To others who are not equally conversant with the nature of 
logarithms, and consequently have not so correct a conception of 
the magnitudes of ratios, some further explanation of the mode in 
which the scale of equivalents is constructed, will, I presume, be 
acceptable. 

“ They will observe, that the series of natural numbers are not 
placed at equal intervals on the scale; but that at all equal intervals 
are found numbers which bear the same proportion to each other. 
In fig. 3, some of the larger intervals alone are represented on a 
line similarly divided. The succession of intervals, marked A, B, 
C, D, E, are all equal, and at these points of division are placed 
numbers 1, 2, 4, 8, 16, which increase progressively by the same 
ratio. And since the series 3:6: 12:24 increase in the same 
ratio of 1 to 2, these intervals a, l, c, d, €, are the same as the 
former. At another succession of different yet equal intervals, 
marked F, G, H, [, are placed numbers 1, 3, 9, 27, which increase 
regularly by an equal ratio of 1 to 3; and by means of a pair of 
compasses it would he found that the interval from 2 to 6, or from 
6 to 18 (which are in the same ratio of 1 to 3), is exactly equal to 
F G, the interval between 1 and 3. As any single space represents 
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any one ratio, so the sum of any two or three equal spaces represent 
a double or triple ratio. If 1 be increased three times by the ratio 
of 1 to 2, it becomes &, which bears to 1 triple the ratio of 2 to 1. 
This ratio is therefore, rightly represented by A D, which is the 
triple of AB. 

* The distances of the intermediate numbers 5, 7, 10, 11, 13, &c. 
from | are likewise made proportional to the ratios which they bear 
to 1, and are easily laid down by means of a table of logarithms ; 
for as these are arithmetic measures of the ratios which all numbers 
bear to unity, the spaces proportional to them become linear repre- 
sentations of the same quantities. 

“As the entire spaces A D, A I, represent the ratios of 8 and 
of 16 respectively to 1, so the difference D E represents the ratio 
of 8 and:16, which stand at D and E, to each other. And in the 
same manner, any other space, & /, represents correctly the ratio of % 
to 13; so that the measure of a fraction expressed by quantities that 
are incommensurate is rendered as obvious to sight as that of any 
simple multiple. And if a pair of compasses be opened to this 
interval, and transferred to any other part of the scale, the points 
of the compasses will be found to rest upon numbers bearing the 
same proportion to each other as those from which the interval was 
transferred. 

“ Jt is exactly in this manner that the various points in the 
column of equivalents indicate the several quantities sought in any 
given position of the slider. The relative distances, at which the 
articles are placed, represent so many different openings of the 
compasses rendered permanent and presented to view at once. In 
the table, which I shall place at the end of this communication, 
the relation of the various substances enumerated to each other is 
expressed by numbers. In the engraved scale of equivalents, the 
ratios of these numbers are represented by logometric intervals at 
which they are placed, their several positions being determined by 
those of their respective numbers on the slider, which is logometri- 
cally divided. Consequently all the several points in the column of 
equivalents will indicate numbers in the same due proportions to 
each other, whatever part of the scale may be presented to them. 
Those who seck information may obtain it hy inspection; those 
who already possess it may be able to correct the positions of some 
articles by direct comparison with the best analyses upon record, in 
whatever numbers the results of those analyses may happen to be 
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ArtTicuie IV. 


Experiments to determine the Constituents of Axote, 
By Joho Miers, Esq. 


(To Dr. Thomson.) 
SIR, 

THE consideration of the nature of azote has been, from the very 
first period of its discovery, a subject of continual controversy ; and 
to the present moment chemists are yet divided in their opinions as 
to its real nature. The earlier experiments of Priestley, of the 
German and the Dutch chemists, those of Girtanner, with the 
refutations of them by Berthollet and Lagrange, the more recent 
ones of Allen and Pepys on respiration, and the delicate researches 
of Sir Humphry Davy, have all tended to the alternate proval and 
disproval of the compound nature of azote. 

Goettling, Crell, and Wigleb asserted, that on passing water in 
a state of vapour through ignited tubes, they found it converted 
into azote; they hence concluded azote to be compounded of water 
and caloric. Van Troostwyck, Dieman, Van Hausch, Van Mons, 
&c. denied the truth of this asserted conversion of water into 
azote, accounting for the appearance of the latter by supposing that 
atmospheric air must have passed through the interstices of the 
earthen tubes. Girtanner repeated these experiments of the 
German chemists, and confirmed their assertion of the formation 
of azote from water ; but accounted for its appearance by supposing 
the water to be deoxidated, a portion of its oxygen having been 
attracted by the argillaceous earth of the tube. He hence con- 
cluded azote to be a compound of hydrogen and oxygen, in which 
the latter existed in a less proportion than in water, or in other 
words, that ‘¢ azote is water deprived of part of its oxygen.” The 
air of certainty with which these experiments were published 
roused the attention of Berthollet, who, in concert with Lagrange, 
repeated them with every precaution recommended by Girtanner ; 
but, after the most strict research, they could not find the least 


appearance of azote. As this assertion of the Germans thus re- 


ceived the most positive contradiction by two chemists so. justly 
famed for their accuracy of investigation, it naturally resulted that 
the indecisive opinions of chemists was determined in favour of the 
simple nature of azote. Recurring, however, to the experiments 
of Girtanner, it is possible that atmospheric air may have intro- 
duced itself through the pores of the earthen tubes, as supposed by 
Berthollet and Lagrange: but it is also possible, from the experi- 
ments which I have now to detail, that it was really formed in the 
process, and not derived from without. Be this us it may, the 
subsequent silenee of Girtanner, the known rhapsodical style of his 
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writings, and the extravagance of his hypothesis, served only the 
more to convince the chemical world of the falsity of his assertions. 
If it can be believed that azote was formed in his experiments, it 
must be very evident that he was altogether ignorant of the nature 
of the changes that happened in the operations. Henceforward, 
then, azote continued to be considered as a simple body till the 
grand discovery of the metallic nature of the fixed alkalies by Sir 
H. Davy, who was led by analogy to conclude that ammonia con- 
tained oxy8en, although it was formed of azote and hydrogen only. 
This consideration naturally led to the conclusion that azote con- 
tained oxygen in its composition, and its hase he conceived to be 
hydrogen. Allen and Pepys about this time being engaged ina 
series of experiments on respiration, found a greater quantity of 
azote in the products than could be accounted for in the air em- 
ployed. Sir H. Davy again turned his particular attention to the 
subject. As he proceeded in his experiments he found that a certain 
quantity of azote had disappeared, while its place was supplied with 
a production of oxygen and hydrogen; he observed, also, when 
water was present, a still further increased loss of azote. He hence 
concludes,* ‘ that the decomposition and composition of azote 
seem proved, allowing the correction of the data, and one of its 
elements appears to be oxygen.’ From these facts he seemed to 
infer that azote was ‘€ a compound of hydrogen with a larger pro- 
portion of oxygen than exists in water.” Dr. Henry, with a view 
to decide this subject, undertook the analysis of ammonia by elec- 
tricity ; but, after the most elaborate and careful investigation, he 
could not find the least trace of the presence of oxygen. Berthollet 
also endeavoured to search for the presence of oxygen in ammonia, 
but could detect none. Sir H. Davy more recently has examined 
with great care the results of the action of potassium on ammonia, 
and found that in proportion as the olive coloured substance was 
free from moisture, there was a less deficiency of azote. He hence 
renounced his idea of the compound nature of azote; and in his 
Elements of Chemical Philosophy he classes it among the simple 
bodies. Sir H. Davy made many direct attempts to decompose 
azote itself. He exposed it to the action of the most powerful 
Voltaic pile ever constructed, without the least effect, and heated 
potassium in it by the flame of the same apparatus, but no change 
was observable. Its inertness under the influence of the most 
powerful Voltaic combinations has been urged as a decisive proot of 
the simplicity of this substance: but when we see a compound 
formed of four elements resisting all attempts at decomposition, 
although it is so easy of formation; and when we again perceive 
that azote and chlorine have refused to unite by means of the most 
powerful Voltaic agency, though its combination is now effected by 
the most simple means that can be conceived, we need not wonder 
that azote should in an equal degree resist its influence. ‘he evi- 
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dence, therefore, of the inaction of azote in the Voltaic circuit is. 
not fatal to the idea of its compound nature. We may conceive a 
body to be easy' of decomposition in proportion to the balance of its 
opposite electrical forces; but in proportion as a compound pos- 
sesses an excess of one kind of energy ever another, with so much 
more force will the weaker power be held in combination by the 
stronger; in such degree will it resist the most violent attempts at 
decomposition by the Voltaic pile, and so will it, by this test, the 
nearer assume tlie electro-chemical character of a simpl@bedy. It 
would be absurd, then, to calculate the simplicity of a body from 
its inertness under the Voltaic agency. 

Not satished with the determinations of Sir H. Davy, and for- 
cibly struck with the considerations which | had presumed to oppose 
to such authority, I ventured to hazard these views to the trial of 
experiment, resulving to operate by-methods different from those 
hitherto adopted. If azote were a body containing a greater pro- 
portion of positive atoms in its compesition, it appeared useless to 
attempt its separation by exposing it to the action of bodies them- 
selves electro-positive ; and if it be supposed an oxide of ,jhydrogen, 
it seemed possible to produce axofe trom water by exposing the 
latter to the action of a body possessing a power more strongly 
electro-positive than hydrogen; that is to say, one which would 
produce a new disposition of electrical forces without resolving 
them into simple and separate elements. Sulphureted hydrogen 
seemed the body most likely to answer this desired object, as it 
possessed so strong an affinity for oxygen under ail circumstances, 
being composed of bodies both stronyly electio-positive. I therefore 
determined on the triah of experiment with this test. The first 
results answered my fullest expectations. On passing water in the 
state of vapour together with sulphureted liydrogen gas through 
tubes of porcelain, 1 found, on zepeated trials, azote produced in 
abundance. ; 

. In all experiments prior to Jan. 5, 1812, f passed the sulphureted 
hydrogen and aqueous vapour through Wedgewovd’s tubes; but in 
order to be certain that the azote was not introduced through the 
pores of the porcelain, as was supposed in the experiments of Gir- 
tanner, Priestley, and the Dutch chemists, I afterwards made use 
of a copper tube without any soldering, accurately fitted into 
conical.ends of two brass cylinders leading to the other parts of the 
apparatus. These conical fittings were perfectly air-tight, but they 
were further secured by a luting of borax and pipe-clay. The 
copper tube was 12 inch bore, and, 19 inches long. Each of the 
brass tubes were 24 inches long, with a diameter of one inch inter- 
nally. The one tube had its other end secured by a stop-cock 
connected with bladders, or the gazometer containing the receatly 
prepared gas. In the same tube near this was counected a metalli¢ 
vessel by means of a large stop-cock, so contrived that the steanr, 
issuing from the water kept boiling in that. vessel might pass into 
the room without entering the apparatus, or it might be let into the 
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tube without any external communication. To the further end of 
the other brass tube was screwed a glass globe, in which any con- 
densable matter might deposit itself; from this the gases passed 
onwards throuzh a glass tube into receivers placed on the shelf of 
the pneumatic cistern. ‘The copper tube was kept at a red heat by 
crossing a furnace ; and when the water boiled, the cock was turned, 
so that the aqueous vapour rising into the tubes forced forward. the 
greater portion of air contained in the apparatus into the receivers 
prepared for its reception. This done, the stop-cock communicating 
with the gazometer was opened; the sulphureted hydrogen was 
pressed forward, and meeting with the steam, passed together 
through the red-hot tube, whence their gaseous products were 
received in vessels placed on the shelf of the pneumatic trough. 

it will not be necessary to describe the whole of the experiments; 
I shall relate such only of the later ones as appear the most decisive. 
In an experiment on Nov. 25, 1811, where sulphureted hydrogen 
{obtained from the solid sulphuret of potash by muriatic acid), and 
water in the state of vapour, were sent together through a red-hot 
porcelain tube, the gas that czme out did not possess the least 
smell, nor did it afiect the acetate of lead. It contained no 
hydrogen ; but the eudiometer detected the presence of 20 per 
cent. of oxygen, and, from its want of chemical proporties, the 
remaining SO appeared to be azote. ‘his was made more evident 
by its physical characters, as the gas possessed the same specific 
gravity as atmospheric air, and moreover had not the least smell. 

In another experiment, on Jan. 5, 1812, sulphureted hydrogen 
obtained as before, and aqueous vapour, were sent through the 
copper tube. A quantity of liquid deposited itself inside the glass 
globe, although in all former experiments no fluid whatever was 
condensed. The peculiarity here observed may be attributed to a_ 
larger quantity of water having passed through the tube, in propor- 
tion to the sulphureted hydrogen, and it is probable (irom the for- 
mula of the result, page 185,) that but a part ouly of the vapour 
underwent decomposition. ‘J hat which passed unaltered condensed 
with it the sulphurous acid gas in the globe. The fluid, on examis 
nation, was found to be water, containing a small portion of sul- 
phurous acid. The gaseous product appeared to be principally 
azote. It had no smell, and extinguished a burning body when 
immersed in it. Its specific gravity was 0-978, 100 cubical inches 
weighing 29°34 grains. It contained no hydrogen; but it bad 3 per 
cent. oxygen: the 97 remaining parts possessed, in short, all the 
characteristics that entitled it to be considered as azote. 

In another experiment, on Feb, 16 following, 1 endeavoured to 
ascertain if water could be decomposed by hydrogen alone. I 
passed aqueous vapour and hydrogen gas through the copper tube 
ignited; the products collected in the pneumatic trough presented 
only hydrogen gas in the same state as it existed before the experi- 
ment. 
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In two experiments, of March 15 and 22, following, I obtained 
results as singular as any that had before occurred. This extraordi- 
nary difference I conceive to be attributable to the state of the sul- 
phureted hydrogen, which was here obtained from the sulphuret of 
iron by sulphuric acid: in such cases the gas is generally contami- 
nated with variable proportions of hydrogen. This gas and aqueous 
vapour were together sent through the ignited copper tube; the 
product that came over blackened the inner surface of the glass 
tube leading to the trough, as well as the inner surface of the 
receivers in which it was collected. Jt did not possess the least 
odour. The gas was found to consist per cent. of 73 volumes of 
hydrogen and 27 residue. It contained no oxygen; examined 
in Hope’s evdiometer, sulphuret of potash absorbed about 6 per 
eent., and a solution of pure potash produced no change of volume 
in the gas. I endeavoured to ascertain its specific gravity ; but 
unfortunately did not possess a sufficient quantity to fill the flask, as 
a quantity of water rose with the gas into the previously exhausted 
vessel. Making deductions, however, for the weight and measure 
of the water, as well as of the hydrogen, the residual portion of 
the gas was found to weigh 8 grains. We hence obtain for the 
weight of 100 cub. inches 76 grains. This must, however, be 
considered only as an approximation ; for 1 am inclined to believe 
that a trifle too little has been calculated as the weight of the water. 
The gas possesses all the appearance of sulpbureted azote ; but we 
have never before known such a compound. Concluding it so, and 
supposing it to be composed of an atom of sulphur and an atom of 
azote, we calculate for the weight of 100 cubical inches 64:44 
grains, an approximation not very distant. J have much to regret 
that an accident deprived me of the power of making more extended 
examinations on this gaseous product. 

The last experiment that [ had an opportunity of making was on 
March 6, 1812: and it will be found to have led to results still 
more singular, and to consequences more important. Sulphureted 
hydrogen gas obtained from the sulphuret of iron by dilute sul- 
phuric acid, and vapour from boiling water, were seut, as before, 
through the copper tube, previously freed as much as possible from 
atmospheric air. The first portion of gas that came over was re- 
moved, in order to be certain that atmospheric air was excluded 
from the apparatus. The remaining products were set aside for 
examination. The gas did not possess the least smell. When tried 
in Hope’s eudiometer with hydrosulphuret of potash, four measures 
per cent. were absorbed, which may be considered as oxygen. 
Detonated in Volta’s eudiometer with oxygen, the mean of two 
trials indicated the presence of 52 per cent of hydrogen. The 
residue answered to no test. The specifie gravity of the gas I 
found to be 0°4782; 100 cubical inches will hence weigh 14°82 
grains. Now the gas was found to consist of 
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And hence we have to determine the nature of this unknown 
gas. Was it azote? Although it seems to possess the general 
character of that gas, it is yet too light for it; for if 44 cubic 
inches weigh }2°33 grains, 100 cubic inches will weigh 28-02 
grains ; and this is rather lighter than azote. Some considerations 
towards the conclusion of this paper will make it very probable that 
it was a compound of sulphur, azote, and hydrogen. 

In all these various experiments, although the same methods 
have been followed, the products have all differed ; and it may be 
inquired why, if the processes were the same, have not similar 
results been obtained? The cause of this variation will be found, 
no doubt, to depend partly on the state of the sulphureted 
hydrogen, of the real nature of which but little comparatively is 
known. ‘The proportion of water that undergoes decomposition, in 
relation to the sulphureted hydrogen, must also assist in varying the 
results, Thus it seems probable that in the experiments of Nov. 
25,* three atoms of water were decomposed by one of sulphureted 
hydrogen ; in that of Jan. 5,f 13 atoms of water by five of gas; in 


* Supposing the elements of the materials that passed through the process to 


have been ba! + op OF ei + foi or ah + a or ticle then the new 


arrangements may be thus shown :-— 
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The result of this experiment would in such case be three atoms of sulphurous 
acid (formed of three atoms of sulphur and six of oxygen), two atoms of azote 
(by the combination of two atoms of oxygen with 12 of hydrogen), and one atom 
of oxygen, would remain uncombined. The sulphurous acid would be absorbed, 
and a gaseous product would remain of two atoms of azote and one of oxygen, 
@ proportion that agrees as nearly as possible with 80 azote and 20 oxygen per 
cent. in volume. 

+ Supposing again the materials passing through the same process to have been 
13 5 313,55 5 13 18 h : ill be. fi 
wtsup™ o un t+ su % 5 oO yp the new arrangement will be, for 
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The gaseous product in such cases would be azotic gas only, as the sulphurous 
acid would combine with the water, These, it will be observed, are exactly the 
results of this experiment, 
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that of Feb. 22,* two atoms of water by one of gas; and in that 
of March 6, (from which was procured the peculiar acid gas 
described in the latter part of this paper,) one atom of water only 
was decomposed by one of sulphureted hydrogen. 

it is evident from these facts that azote has been formed from the 
decomposition of water, and that azote is a compound of oxygen 
and hydrogen, in which the former exists in a much less proportion 
than in water. Is it possible to establish any data irom these expe- 
riments that can lead to the knowledge of the proportions in which 
these elements combine to form azote? In the experiments of 
Jan. 5, azote was nearly the whole of the gaseous product: of 
Nov. 25, azote and oxygen uncombined, nearly in the same pro- 
portions as they exist in atmospheric air, were the results of the 
process: of Feb. 22, sulphureted azote and hydrogen were formed 
from the same elements: and of March 6, hydrogen and a peculiar 
gas, (a2 compound of sulphur, azote, und hydrogen,) were the piin- 
eipal products of the new arrangements. In all these changes it 
must be apparent that by the decomposition of the water the 
sulphur has become oxidated, and has taken a large quantity of its 
oxygen to convert it into an acid: it must therefore necessarily 
follow, that the azote thus produced is a lower oxide ef hydrogen 
than water, and that its ultimate particle contains a greater number 
of atoms of hydrogen than it does of oxygen. . The different 
electro-chemical habits of water and azote confirm this conclusion: 
water, because of the equal balance of its electro-chemical forces 
in the most simple arrangement, can be attracted by neither pole of 
a Voltaic circuit, but must be separated into its original elements: 
azote, on the contrary, we know to be strongly electro-positive ; 
and from its being so strongly attracted by the negative pole as to 
resist the most violent attempts at decomposition, it is a fair con- 
clusion that it contains a preponderating force of positive or hydro- 
genous atoms. Were it possible to measure the degree of the 
positive power of azote, we might at once arrive at the proportions 
of its original elements. * 

Among different formule I have tried, none have been found to 
agree so well with the results of my experiments as that which 


* We will suppose here that the materials passing through the tubes were 
2 1 1 : F ar : 
wtsut ew the sulphureted hydrogen having been obtained from the sul- 
pharet of iron, and hence contaminated by hydrogen. These elements being 
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The results of this change will hence he one atom of sulphuric acid, and in the 
gascous statc one atom of sulphurcted azote with two atoms of hydrogen, which 
will be found to agree exactly with the products of the experiment. 
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determines azote to be a compound of six atoms of hydrogen and 
one of oxygen. ‘his proportion, it will be seen, answers exactly 
in all cases, and it has served as the basis of calculation for. the 
composition of azotic combinations in vol. iii. p. 366, of your 
Journal. 

_ After I had ascertained the fact that azote was formed from the 
decomposition of water, 1 withheld my experiments, for the pur- 
pose of procuring a more improved apparatus, that should enable 
me to ascertain the quantity of azote produced from a given portion 
of sulphureted hydrogen and water: the data afforded by the pre- 
vious experiments hardiy being of themselves sufficient to deduce 
with certainty the proportions of the constituents. In the ‘interim 
unavoidable circumstances arose that prevented the renewal of my 
labours since that period. Preparing, however, last November, for 
the renewal of my experiments, I was induced to take up the flask 
containing a portion of the gaseous products of the last experiment 
of March 6, 1812. On opening the stop-cock, I was surprised to 
find a sudden gush of air into the flask, amounting in quantity, I 
conceived, from the time it took, to near a third of its contents. 
I was yet, however, more astonished, on discovering that the gas 
had now a smell similar to that of sulphureted hydrogen; if any 
thing, moreunpleasantly fetid. Much struck with the singularity 
of these circumstances, 1 was induced to examine the flask, when [ 
perceived the internal surface of the glass to be covered with innu- 
merable transparent brilliant white crystals, shooting generally from 
an arborescent efflorescence that had deposited itself over the whole 
internal superficies, and a small deposition of moisture. These 
crystals I presume, from the well-formed regularity of their shape, 
to have been arranging themselves long before that period. I can 
recollect that, above a year before, | opened for an instant the stop- 
cock of the flask, covering the aperture with my finger, when a 
small absorption of air took place, which I then attributed to the 
change of volume from diflerence of température. Last summer I 
recollect perceiving the whitish appearance of the flask; but not 
suspecting the occurrence of so singular a change, the circumstance 
was passed over without further observation. I was now led to 
weigh the flask, in order to ascertain the quantity of air that had 
admitted itself. The contents of the flask on March 6, 1812, 
weighed 5°5 grains: on Nov. 28, 1813, it was found to have 
increased in weight 7°25 grains. My next object was the extraction 
of the gas from the vessel for examination, and then to ascertain 
the amount of the solid materials deposited from the gas. On the 
exhaustion of the flask its gaseous contents were found to amount in 
weight to 10°75 grains. ‘There remains, therefore, for the weight 
of the materials deposited, two grains. 


Description of the Crystals. 


The crystals, though small, are of very regular formation, being 
very thin plates of a rhomboidal shape ; sometimes we meet with 
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those whose acute angles are truncated. When examined by a 
lens, a facet is seen on the smaller edge of the rhomb, forming with 
its flat face an angle of about 10°. I endeavoured to ascertain the 
angles of the crystals by Wollaston’s goniometer; but the plates 
were so minutely thin, that no light could be seen reflected on the 
outer edges. As far as my eye enabled me to judge, on comparing 
them with different lines, the angles of the rhomboidal plates are 
about 126° and 54°, and died of the six-sided lamine about 126°, 
143°, and 91°. The length of the largest crystals: never exceeds 
ath of an inch; the surface is very brilliant ; ; they are perfectly 
transparent and colourless ; ; but when viewed by transmitted light, 
appear of various prismatic colours. Exposed to heat, they melt 
and dissipate in air, a smell of sulphurous acid being exhaled. 


Examination of the Gaseous Product. 


As much of the gas as could be collected was received in vessels 
in the mercurial trough; and it is to be observed, that all the 
experiments hereafter detailed were performed over mercury. 
Knowing that a considerable quantity of oxygen was present in the 
gas, my first endeavours were to detect its amount; but to my 
great astonishment, not the least trace of its presence was discover- 
able by any of the usual tests. With nitrous gas no red fumes 
were produced, but a very slight whitish cloudiness, faintly per- 
ceptible, appeared, which afterward condensed on the sides of the 
vessel. The mixture was reduced in volume when equal portions 
were combined, the diminution amounting to 11°94 per cent. of 
the whole. Detonated in Volta’s eudiometer by itself and with 
hydrogen, at repeated intervals, no explosion would ensue. Exa- 
mined in Hope’s eudiometer with a solution of the sulphureted 
hydrosulphuret of potash, an absorption of about 40 per cent. took 


place; but this was evidently condensed by the water of the solu-, 


tion, as water itself was found to absorb the same quantity. 

‘The gas was now examined for hydrogen. Jn Volta’s eudiometer 
with hydrogen, no explosion was produced on sending several 
shocks through it. Allowing the mixture to stand for a day, and 
then repeating the discharge, an explosion immediately took place; 
the amount of whose diminution indicated the presence of 42°42 
per cent. of hydrogen in the gas. In the residue, after its absorp- 
tion by water, there is found a portion of hydrogen amounting only 
to 18°61 per cent. in the gas employed: and in the residuum, after 
its action on the metallic salts, hydrogen is found in variable quan- 
tities, amounting on an average to about 36 per cent. in volume of 
the original gas. The cause of this variation in the appearance of 
hydrogen in the gas will be accounted for in the sequel. ‘The gas 
reddens infusion of litmus, and a portion of. it combines with 
alkalies, earths, and metallic oxides. ‘This portion, therefore, 
possesses most decided characters, while all’ the residuum = appears 
to be azote only. ‘The gas, then, is seen to consist of an acid gas; 
2 quantity of hydrogen gas that appears intimately combined with 
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it, and to be always disengaged from it whenever it enters into 
combination ; and a residuum of azotic gas. Its action on the 
various re-agents must be attributed entirely to the agency of the 
peculiar portion, and the chemical effects of this mixture will 
therefore be enumerated as the properties of the acid gas. It will 
afterwards be my object to develope from these experiments the 
nature of the changes that have taken place throughout the 


whole series of operations. I shall designate the air extracted from 


the flask for examination by the name of the mixed gas; and the 
portion to which it owes its peculiar properties, the acid gas. 


Properties of the Acid Gas. 

The specific gravity of the mixed gas is 0°9348, 100 cubic 
inches weigh 28°5 grains ; but it will afterwards be shown that the 
specific gravity of the acid gas is 1-16, and that 100 cubic inches 
weigh 35°38 grains. Whether it has the smell of the mixed gas, 
or whether that odour is owing to its combination with hydrogen 
(as is the case with sulphureted hydrogen), I am not able to deter- 
mine. The hydrogenated acid gas is inflammable, burning with a 
blue lambent flame, and explodes when previously mixed with a 
certain portion of atmospheric air. The acid gas is colourless and 
permanently gaseous over mercury, but it tarnishes rapidly the 
sarface of the metal ; and when kept over it a long time, the gas 
diminishes slowly in volume, a black substance floating on the suf- 
face, and adhering to the tube, which is a combination of the mer- 
cury with the acid gas, 

It is absorbed by water most rapidly; on passing the mixed gas 
through a column of water once or twice, nearly the whole of the 
absorbable portion is condensed, the amount of the entire diminu- 
tion being 39 per cent. Although this quantity only would appear 
to be absorbed by water, yet it will afterwards be shown that in 
reality about 50 per cent. are dissolved ; the hydrogen which existed 
in a condensed state in combination with the acid gas is liberated, 
and hence assumes a larger volume than it occupied when in a 
state of combination: the actual absorption is therefore in appear- 
ance diminished by the excess of volume which the hydrogen 
occupies in its natural state over that it possesses when in the 
condensed state of combination with the acid gas. The acid gas is 
itself wholly soluble in water, which takes up twice its volume, 
The aqueous solution has the property of precipitating metals from 
their solutions in the same state as is produced by the acid gas. It 
has the peculiar smell of the gas, and has a fetid saline taste. 

0°22 cubic inches of the mixed gas were passed up into Volta’s 
eudiometer over mercury, through which several electrical discharges 
were sent without any effect : 0°23 cubical inches of atmospheric air 
were then added to it; but still the shock produced no effect. 
Twelve hours afterwards I observed a pretty copious deposition of a 

ellow substance (most probably a portion of its sulphur) on the 
nside of the tube, but the volume of the gases remained un- 
6 
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altered. Twelve hours after this I again repeated the electrical 
discharge, when an explosion was in consequenee produced, which 
eaused the diminution of the gases to 0°31 eubie inches. ‘This 
diminution indicates of hydrogen in the proportion of 42°42. per 
cent. of the mixe@ gas first employed. : 

A portion of nitrous gas was mixed with an equal measure of 
mixed gas, in order to detect the presence of oxygen. A slight 
white cloudiness appeared, which deposited itself on the sides of 
the vessel. A diminution of volume ensued, amounting to about 
11°94 per cent. of the whole mixture. This nvintuvelwele examined 
about a fortnight after ; it then retained the smell of sulphureted 
hydrogen, but none of nitrous gas. An electrical discharge sent 
through it produced no change of volume. An equal portion of 
atmospheric air was now mixed with it; but no change of colour, 
nor any diminution of volume, was observable. Electrical shocks 
still refused to produce any effects. These combined gases afterwards 
acquired the smell of ammonia. 

Phosphorus heated in the mixed gas rose in a state of white 
fume, which condensed in a white crust on the surface of the 
mercury : there was, however, no luminous appearance. ‘The gas, 
on cooling, was found diminished in volume 11-1! per cent, 

A portion of the phosphorus was condensed on the sides of the 
retort, and a black crust formed on the sides of the tube near the 
surface of the mercury. The residual gas no longer acted upon 
mercury, though standing over it sever al days; it had also lost its 
offensive smell. ‘This re esiduum, when exploded in Volta’s eudio= 
meter with atmospheric air, indicated the presence of 30°98 per 
cent. of hydrogen in the mixed gas originally employed. The tube 
in which the phosphorus had been sublimed in the gas was found to 
emit copious white fumes, although the temperature was only 35° 
Fahr. On applying heat to the black crust, white fumes arose : it 
disappeared, leaving small globules of running mercury. The gas 
remaining after the explosion was passed through solutions of 
acetates of zinc, lead, and barytes; but no changes were produced, 
A portion of the residual gas, after the action of phosphorus on the 
mixed sa8, Was sent through a solution of acetate of zinc,. when @ 
very slight white goad tate collected, and the gas diminished in 
volume 40 per cent., a quantity equal to 35°6 per cent. of the 
original mixed gas. There has been then on the whole a diminution 
of 35°6 + 11°11 = 46-7 per cent. in the mixed gas originally 
employed. Another portion of this same residuum was passed 
through a’ solution of acetate of lead, on which a dark precipitate 
immediately formed ; but an accident prevented an observation ‘of 
the result. The remaining portion of this residuum was fired in 
Volta’s eudiometer, without any effect; but when mixed with 
atmospheric air, it exploded; and the diminution that followed 
indicated the presence of a quantity of hydrogen equal to 30°98 per 
cent. of the mixed gas originally employed. 

The acid gas resembles most in its chemical relations sulphureted 
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hydrogen; but in its more essential properties it will be seen to be 
distinctly different from it. ' 

It combines with potash, and forms with it a compound insoluble 
in water. This salt, if it may be so called, is of a dead black 
colour, and is not acted on by acids or alkalies. Among the many 
trials | have made, not one acid has yet been found to possess so 
strong an affinity for the different bases as this singular gas, 

It combines also with soda, forming a velvety black compound, 
equaily insoluble in water, and undecomposable by acids or alkalies. 

It unites also to pure barytes, and forms a very soluble salt. This 
solution is decomposed by the acetate of lead, which throws down 
a dark precipitate, consisting of the acid gas combined with the 
oxide of lead. ‘The barytes salt is also decomposed by carbonate of 
potash, a precipitate is thrown down of a grey colour, doubtless a 
mixture of the potash salt with the carbonate of barytes. This 
would prove that the acid gas exerts a nearer affinity to theacid gas 
than barytes does. The results of these experiments are seen in the 
subsequent table. 

The action of ammonia on the acid gas presents the most singular 
anomaly, and deserves a more particular mention. The action of 
the fixed alkalies and metallic solutions invariably have diminished 
the volume, of the mixed gas; but liquid pure ammonia has a 
contrary effect, arid expands its volume, 100 measures of mixed 
gas being enlarged to 121 measures. This residuum, it will appear 
strange, contains no hydrogen that is discoverable by the usual 
tests. ‘The solution acquired a greenish tinge, and a very slight 
green precipitate collected. ‘This fluid and precipitate, by exposure 
to air, acquired an orange-yellow colour. The following are the 
particulars of the experiment. Into a tube ‘containing 0:175 cubic 


inches of. gas over mercury was sent up 0°11 cubic inches solution 


of pure ammonia ; a white smoke appeared to pervade the gas, and 
the fluid became tinged of a brownish green colour. ‘Lhe gas, 
however, expanded in volume to 0°215 cubical inches, indicating 
an enlargement of 22°85 per cent. ‘wo other experiments pro- 
duced similar results. The mean increase of volume in the three 
trials was 22 percent. ‘The residue was not inflammable, por 
would it detonate with oxygen. Four days afterwards I transferred 
01 cubic inch of this residuum into Volta’s eudiometer. with 
O11 cubic inches of atmospheric air over mercury, into which a 
portion of the solution and precipitate had unavoidably introduced 
itself. No explosion or variation of volume was produced by the 
electrical discharge ; but some hours afterwards I perceived the 
fluid, before of a dark green colour, was converted into an orange 
yellow, and the inside of the tube was also covered with an orange 
coloured coat. Firing afterwards several shocks through it, no 
effect was to be produced. 

The acid gus displaces the carbonic acid from its combinations; 
with bicarbonate of potash the insoluble conibination of acid gas 
and potush is precipitated, and with ease. 
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The acid gas appears, in short, to possess very strong affinities, as 
it displaces most other acids from their combinations, and is not 
itself to be sepatated from alkalies and metallic oxides when once 
united with them. 

It will be better to present under a tabular form the general 
results of the action of different re-agents on the mixed, gas, as it 
will occupy too much space to enumerate the particulars of each 
experiment. 


Hydrogen 
Change of| Hydrogen |in mixed 
Re-agents. Effects, volume of jin the resi-| gas em- 
100 = mea-} duum per jployed per 
sures to cent, cent. 
Atmospheric After long standing, ex- 49-49 
eee eke ploded by electricity.... 
Immediate diminution of i 
WOLUMENLO’ ste taieis +e oe veece 8476 Mone 
Chlorine gas..|¢ The residuum contains 26°66 
per cent, that precipitates 
Y acetate of lead white. 
Nitrous gas...{ White fumes.............. 88°06 None 
Absorbs the whole of the 
Water....... ACARI EAB fain sep seas sate jai ok = 21°68 
White fumes, when heated, : ‘ : 
Phosphorus a $ diminishes to ....3....4.- 85°88 36:11 anne 
Brownish black precipitate } 7 
Potash........ | insoluble Se Rs. “Denti 63°68 
Dit Bi ae. hated Macks eh 68°83 52°94 36°44 
Boda: ot { eagle git rt 1575 | 38:56 | 29-21 
insoluble .... 
5 Green precipitate, expan | 
Ammonia. . .. sion of volume to....... nics MORE 
Lime .......] Soluble combination,...... 69°25 
Barytes ..... Soluble compound ....... ° 62°72 


and forms a_ brownish 
of potash. . : 
SOMA Hofer a ataiasie)o1 sib nie = 


; i K ic. acid 
Rivarbouate {isa carbonic acii it 


{ 
i 


In the action of the mixed gas on metallic solutions some curious 
effects will be observable, such as will sufficiently distinguish it from 
sulphureted hydrogen. The latter, it is well known, does not preci- 
pitate iron and nickel from their solutions ; but this acid gas will be 
found to form insoluble compounds with those metals. The 
appearance and colours of the precipitates differ'in most cases from 
those produced by sulphureted hydrogen. ‘The amount of apparent 
absorption will be seen to vary in the different solutions, but these 
anomalies will be made to disappear in the sequel. Thé great 
distance of time at which many of them were made has in some 
small degree influenced the results. ‘The gaseous residues of all the 
different trials were inflammable ; and I have to regret that want of 
time prevented me from having ascertained the quantity of hydrogen 
in each, 


; 
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100 mea-Quantity} Do. apsa- 

Colour of the Precipi- | sures of jof hydro-jrently iu te 
Metallic Solutions, tate. gas re-| gen in | mixed gas 
duced to | residue. | employed. 


Muriate of platina ..../Light brown......... 


confi G29 
Muriate of gold .......jJvark brown............ 64-71 
Nitrate of silver ...... BIBER na aeee ss ccéucce: | Gl*S2 
Nitrate of mercury... ./Yellow ,..... sacidge ise 64-29 
Oxymuriate of ditto ..|Grey black. ............. 63°5 
Prussiate of ditto.....)Dark brown............ AG: j 
ROO teen on LEED csc cece cece ceo aces) 40°13 30°303 13071 
Sulphate of copper....|Black ...... Saeed ele ees 62°13 
Acetate of iron ......./Light brown ............] 65°22 | 45°75 29°89 
Muriate of tin........ Darke Brow Wh < << )-s cscjei0.0 66°98 
Acetate of lead......./Black scales.......s0.-| 62° 
PRONE o sice <<. |DILLO oc. cccsosccaceccenl GLBT 
Nitrate of nickel...... Copious thick black ....| 58°67 
Acetate)\of ‘zinc <. ez. [| White decide. o.'c000 3 esis 66°6 
Muriate of bismuth .../Red brown scales ....... 66:22 51°11 30°46 
Muriate of antimony ../Ash .............00006 --| 60 
Acid of arsenic. ......./ Yellowish green solution.| 66°19 


Acetate of cobalt......|Reddish brown........-. 66°29 


(To be continued.) 


ARTICLE V. * 


Description and Analysis of the Mineral called Hauyne. By 


Leopold Gmelin, M.D.* 


Tuis mineral has been hitherto found only in three places, all of 
them considered as volcanic; namely, the neighbourhood of Rome, 
Naples, Andernach, and in Auvergne. It was first observed near 
Rome by Gismondi, who gave it the name of /atialite. Neergaard 
afterwards described it, and gave it the name of Hauyne in honour 
of the Abbé Haiiy, to whom mineralogy lies under so many obli- 
gations. Haiiy has given a short account of it, with an imperfect 
analysis by Vauquelin, in his Tableau Comparatif. This analysis 
was as follows :— 


EAA pA ion Wl 7), 
MEPANTITIN os vo rca ek ec cele eA TRG 
Sulphate of lime..........0.e.ec0005 20°5 
. _ BRNARIRRA BRS SAR) a Re 
roman... ... SMA ROR nee eateatas ettLe 
“tear hip RSE UO COe aE 10 
ulphureted hydrogen.............. : 
Los os at Kes 


Wah die eho Vissiae wets a'e.e 0.00 
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* Abstracted from his thesis printed at Heidelberg in 1814, 
Vor. IV. N? III, N 
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Gmelin found it most abundant in the lava called peperino, below 
the town called Marino, in the neighbourhood of Rome. It occurs 
in a rock along with green mica, augite, and a white coloured 
miveral, which from the analysis of Gmelin appears to be a variety 
of leucile. 

The colour of hawyne is Prussian blue, passing into beryl blue, 
through sky blue. 

Gmelin found only one specimen crystallized in am imperfect 
octahedron. It is almost always imbedded in the rocks in the state 
of grains with sharp angles. In some rare cases only can a single 
cleavage be observed in it. 


Its fracture is conchoidal, and it breaks into fragments having — 


sharp edges. 

Lustre, splendent and vitreous. 

It is always translucent. 

Its hardness is such that it easily scratches glass ; but does not 
strike fire with steel. 

It is easily frangible, and may be reduced with facility to powder. 
Powder whitish. 

Its specific gravity, according to Gismondi, is 3°333 ; according 
to Neergaard, 3°100; according to Gmelin, 2°833. 

It does not phosphoresce when scratched with a knife. It 
becomes electric by friction, according to Haiiy, and the electricity 
is negative. 

Before the blow-pipe it melts with difficulty into an opake bead, 
full of air bubbles. With borax it melts into a transparent topaz 
coloured bead. When put into muriatic acid it becomes opake, and 
loses its colour. When thrown into that acid in the state of powder 
it emits the odour of sulphureted hydrogen gas, and gelatinizes. 

To subjeet it to a chemical analysis it was necessary to obtain it 
separate from the other minerals with which it. is usually mixed. 
‘This was a task attended with considerable difficulty, and took 
Gmelin up a full week before he could procure a sufficient quantity 
of the pure mineral for his experimental investigation. The fol- 
lowing was the way in which his chemical analysis was conducted : 


A. 

a.—0°47625 gramme (7°355 grains troy) of hauyne in grains 
were put into a glass tube, and surrounded with live coals. Vapour 
of water was immediately given out, which did not alter the colour 
of paper dipped into acetate of lead. The tube being heated till 
some of the grains adhered to it, the weight of the hauyne was 
found reduced to 0°473 gramme (7'305 grains) ; but its colour and 
transparency were not altered. 

é.—The same mineral being exposed for half an hour to a strong 
fire in a platinum crucible, the grains adhered a little to each other, 
and to the crucible. Many of the particles were not altered, but 
some acquired a blackish blue colour, and at the same time lost 
their translucence. By this means the weight was reduced to 
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04705 gramme (7-266 grains). Hence the whole diminution 
amounted to 0°089 grain, or to 1°20 per cent. ‘This loss must be 
ascribed to water driven off by the heat. 

But as hauyne, when fused before the blow-pipe, forms a bead 
filled with bubbles, it is obvious that it must contain a greater 
quantity of water than this. 


B. 


a.—A quantity of hauyne of a slight greenish tint, to which 
only a little mica adhered, was reduced iu an agate mortar to a 
very fine powder, which had a greenish white colour. 

6.—Of this powder 4°771 grammes (73°683 grains) were thrown 
gradually into muriatic acid a little diluted. Immediately the 
odour of sulphureted hydrogen gas was emitted, and paper dipped 
in acetate of lead was stained black: yet no bubbles of this gas 
could be seen separating from the powder. The first portions of 
hauyne were slowly dissolved, giving the liquid a greenish colour, 
and rendering it somewhat turbid; but the last portions were 
scarcely attacked. By the assistance of heat, however, the whole 
was gradually and equally acted upon, and the liquid reduced to a 
jelly of a greenish yellow colour ; which, however, was not trans- 
parent, as Vauquelin says he observed it to be. 

This jelly, being gradually inspissated by a gentle heat, was 
mixed with water, and then gradually evaporated to dryness. It 
constituted a lemon yellow mass, which, when quite dry, assumed 
a dirty white colour. This matter was again mixed with dilute 
muriatic acid, boiled for a considerable time, new acid being con- 
stantly added, and then reduced again to a dry powder. 

c.—This powder was boiled in water acidulated with muriatic 
acid for a quarter of an hour, and then the whole was passed 
through a filter. The undissolved powder, being thus collected on 
the filter, exhibited no traces of containing any of the mineral 
unacted upon by the acid. 

d.—This powder, dried on the sand-bath, weighed 2:077 
grammes (32°077 grains). Of this 1°688 gramme, being exposed 
to a strong red heat for half an hour, was reduced to 1502 
gramme. Hence the whole mass, if thus ignited, would have been 
reduced to 1°845 gramme (28°54 grains). 

e.—As the powder, when exposed to a red heat, split into 
prisms, and as the quantity of silica thus found far surpassed what 
Vauquelin had found in hauyne, I suspected that, notwithstanding 
the long continued action of the muriatic acid, a portion of alumina 
might still adhere to this powder, and of course that it was not pure 
silica. This suspicion was confirmed by boiling in muriatie acid the 
portion of the powder that had not been ignited. Alkalies, either 
caustic or carbonated, being dropped into this acid, threw down a 
white powder, while muriate of barytes occasioned no precipitate. 

S.—Therefore I fused the whole of the ignited powder in a pla- 


_tinum crucible with caustic alkali, dissolved the fused mass by 
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means of water and muriatic acid, and then evaporated the solution 
to dryness. From this dry mass the lime and alumina were dis- 
solved by means of muriatic acid boiled upon the powder. The 
acid solution being mixed with a great excess of caustic potash, the 
lime was thrown down and separated by the filter. The alumina 
was then separated by means of sal ammoniac, and likewise col- 
lected on the filter. By dividing the loss which in working upon 
such small quantities is unavoidable, we may estimate the 1°84S 
gramme of ignited powder to consist of 1°6905 gramme (26-108 
grains) of silica, 0°0825 gramme (0°1397 grain) of alumina, and 
0°075 gramme (0°1158 grain) of lime. 

It is obvious from“this that hauyne cannot be accurately analysed 
by means of muriatic acid; as it is always to be feared that the 
silica separated by its means retains a portion of the other earths, 
and even of the potash. 

g-—The liquid separated from the powder in paragraph c was 
limpid. It was evaporated in a glass capsule till it deposited needle- 
form crystals, and assumed a yellow colour. It was then gradually 
reduced into a yellow pulverulent mass, which rapidly absorbed 
muisture from the atmosphere. 

h.—This dry mass was repeatedly boiled in different portions of 
the pure alcohol of Richter, which were successively decanted off 
and poured upon the filter. 

2.—The powder remaining upon the filter, being eduleorated with 
a sufficient quantity of hot alcohol, was white; and being dried 
upon the sand-bath, weighed 2°330 grammes (35-985 grains). Of 
this 1-618 gramme, being ignited for half an hour, melted into a 
dirty white mass, which was a little swelled, and weighed 1°496 
gramme. As this diminution of the weight appeared too small on 
the supposition that the greatest part of the mass consisted of sul- 
phate of lime, it was exposed for half an hour longer to a still 
stronger heat, by which the weight was reduced to 1-336 gramme. 
At had been again melted, and the colour was become more dirty 
than before. As this mass, as we shall see immediately, contained 
a good deal of muriate of lime, there is reason to suspect that a 
portion of this salt was volatilized by this repeated exposure to so 
high a temperature. 

k.—Water was boiled on the portion of the powder of paragraph i 
that had not been exposed to a red heat. This liquid, after filtra- 
tion, precipitated in abundance sulphate of silver, and was not 
rendered turbid by caustic ammonia. The carbonate of ammonia 
precipitated white flocks from the hot solution, ‘The fluid separated 
from these being evaporated, formed a granular precipitate, with a 
solution of platinum. 

l.—The. presence of muriate of potash in the powder being thus 
recognised, the ignited portion of the powder (i), weighing 1°336. 
grammes, was treated with a sufficient quantity of water. This 
liquid being filtered and evaporated, yielded sat first needle-form 
erystals ; which being edulcorated with some water, and afterwards 
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with some alcohol; the liquid set to evaporate in the sun deposited 
large cubes, which being fused in a platinum crucible weighed 
0°654 gramme. 

The portion of sulphate of lime which had precipitated weighed 
about 0:01 gramme. Muriate of barytes and oxalate of potash 
formed nearly the same quantity of precipitate when dropped into 
the solution. ‘The oxalate of lime thus obtained being dissolved in 
muriatic acid, the sulphuric acid was precipitated from the liquid 
by means of muriate of barytes. The sulphate of barytes obtained 
weighed 0°049 gramme, indicating, according to the estimate of 
Berzelius, 0-01666 gramme of sulphuric acid. Hence we ma 
estimate the sulphate of lime, on the authority of Bucholz, at 
0°0286 gramme. This quantity, together with the 0-01 gramme 
of sulphate of lime not dissolved, being subtracted from 0:654 
gramme of salt, leaves 0°616 gramme for the weight of the whole 
muriate of potash contained in the ignited powder. 

Now according to, Bucholz, 0°616 gramme of muriate of potash 
contain 0498 gramme of potash. Hence the whole mass, amount- 
ing to 2°330 grammes, must have contained 0°7172 gramme of 
pure potash, 

m.—The sulphate of lime (in paragraph /) left undissolved being 
collected from the three filters,- weighed after ignition 0-527 
gramme, and was a white powder. Now as the gypseous mass 
heated to redness weighed 1-336 gramme, from which 0°616 
gramme of muriate of potash, and 0°038 + 0°527 gramme of 
sulphate of lime, were obtained, it follows that there is a deficit of 
0°155 gramme, which, as the filters were always well washed, 
must be ascribed to sulphate of lime adhering to these three filters ; 
so that the quantity of sulphate of lime must amount to 0°720 
gramme, or to 1-037 gramme in the whole gypseous mass. 

m.—The alcohol solution of paragraph A, being mixed with 
water, was evaporated, some drops of nitric acid being added 
during the evaporation to oxidate the iron to a maximum, and gra- 
dually reduced to a dry mass. The mass, being mixed with water, 
was passed through the filter, in order to separate some floccules of 
silica, which might be estimated at about 0-002 gramme. A sufli- 
cient quantity of caustic ammonia being added to the filtered liquid, 
a copious white precipitate fell, which was separated by the filter. 

o—This precipitate, being separated from the filter, was boiled, 
while still moist, in caustic alkali. The whole was dissolved, 
except some flocks of hydrate of iron, which being collected on the 
filter, washed, and dried on the sand-bath, weighed 0°075 gramme, 
indicating about 0-06 gramme of oxide of iron. 

p.—The alkaline solution of the last paragraph, being mixed 
with sal ammoniac, let fall a white matter, which, when edulco- 
rated, and dried on the sand-bath, weighed 1°120 gramme. Of 
this 1-058 gramme, being heated to redness in a platinum crucible 
for half an hour, was reduced to 0-697 gramme. Hence the 
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weight of the whole alumina would have amounted to 0°737 
gramme. ‘To this must be added what adhered to the filter in 
paragraph 0, from which the matter was scraped off to be boiled in 
the alkaline ley. Its weight was increased 0-124 gramme. If we 
consider this as a hydrate of alumina, it will be equivalent to 0-081 
gramme of ignited alumina; so that the weight of the whole 
alumina separated from the silica by means of muriatic acid is 
equivalent to 0°818 gramme. 

g.—The liquid (paragraph m) freed from its alumina and iron by 
means of caustic ammonia, being filtered and evaporated, was 
mixed boiling hot with carbonate of ammonia. It deposited a 
quantity of carbonate of lime, which, being washed, and dried on 
the sand-bath, weighed 0°092 gramme; indicating, according to 
Berzelius, 0°0519 gramme of pure lime. 

r.—The liguid thus freed from lime, being evaporated to dry 
ness, and heated in a platinum crucible, to separate the sal ammo- 
niac, left 0°03 gramme of muriate of potash, which, being dis- 
solved in water, formed a granular precipitate with the solution of 
platinum, and yielded cream of tartar when treated with tartaric 
acid. This 0:030 gramme of muriate of potash contains, according 
to the estimate of Bucholz, 0°02 gramme of pure potash. 

The preceding analysis gives us the constituents of hauyne as 
follows :— 


Water @eeevnee@eoeeeeee eae eceoeees eoeee 1:20 


Silieays GA eR, n 00020 35°48 
b 00825 
Alanna a eee ey p are 18°87 
Sulphate of lime ....... mm 1:0368 = 21°73 
. b 0:07502 a, 
Lime .........+-.6-, g 0-0519 § 2°66 
Oxide of iron ......... 0 OG 1:16 
n O°7172 : 
Potash*s s20eb..2 yao wae 3 ered 15°45 
Sulphureted hydrogen and loss ....... 3°45 
100-00 


As my method of analysing hauyne was the same as that of 
Vauquelin, it may be worth while, in order to account for the 
great loss which is exhibited in his table, to consider the nature of 
the constituents of this mineral with some attention. 

It is obvious, in the first place, that the sulphate of lime cannot 
be completely separated from the other salts by means of alcohol. 
Hence it would have been better to have determined the quantity 
of sulphuric acid in the first place by means of muriate of barytes, 
and then having removed the excess of barytes, to have precipitated 
the whole of the lime in the state of carbonate. 
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As hauyne is not completely decomposed by muriatic acid, the 
silica still retaining a portion of alumina, and even of lime, after 
having been repeatedly boiled in that acid, it does not appear that a 
very accurate analysis can be expected when conducted by means ot 
that acid. It would have been better to have fused the hauyne with 
potash, and with nitrate of barytes, in order to obtain its several 
constituents in a state of purity. But as I had not a proper 
quantity of hauyne in a state of sufficient purity, I was under the 
necessity of deferring that mode of analysis to another time. 

The traces of copper suspected by Vauquelin I could not detect 
by means of sulphureted hydrogen gas. 

The great quantity of sulphuric acid in this mineral, while its 
hardness is such as to scratch glass, is surprising. This circum- 
stance distinguishes hauyne from all other minerals. Probably this 
acid in the mineral is not merely in combination with the lime, but 
with all the constituents, and particularly with the potash, from 
which it is separated by the action of the muriatic acid. 

The emission of sulphureted hydrogen gas when hauyne is 
treated with mauriatic acid is no less remarkable. No traces of 
pyrites, or any similar mixture, can be perceived in it. Hence this 
gas would seem to be chemically united with the other constituents 
of the mineral. 

The presence of sulphur in it seems to be connected with the 
geognostic relations of hauyne; for as it is always found in the 
neighbourhood of beds producing volcanic fire, and therefore 
abounding with sulphur, we may conclude that it is of contempora- 
neous formation with these beds. 

I consider hauyne as nearly related to the family of zeolites.* 
It agrees with them in its specific gravity, hardness, and other 
external characters ; it gelatinizes in acids, melts before the blow- 
pipe with effervescence, and contains a quantity of potash and the 
saine kind of earths that the zeolites contain. It differs from them 
in the great quantity of sulphuric acid which it contains. On this 
account it would seem to be related to the lapis lazuli ; though it is 
probable that the sulphate of lime found in that mineral by Klap- 
roth was owing to the presence of some foreign body with which it 
was contaminated, as no such substance was found by Clement and 
Desormes in ultramarine; but both lapis lazuli and hauyne, if we 
except the colour, agree in several properties which belong to the 
zeolites. 


* L speak of the family of zeolites as established by Haussman in his Handbach 
dec Mineralogie, b, ii, p. 547, 
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ArTICLE VI. 


Memoir on the Sea Water on the Coasts of France, considered in a 
chemical and medical point of view. By MM. Bouillon La- 
grange, and Vogel.* 


We shall not attempt here to notice the phenomena which the 
sea presents. ‘The most astonishing is, no doubt, the ebbing and 
flowing of the tide. This is a daily, periodical, and regular mo- 
tion, observed in the water, to which the name of tide has been 
given. On this subject interesting details may be seen in the 
researches of Euler, Daniel Bernoulli, and Maclaurin. 

The luminous appearance of the surface of the sea has likewise 
excited the aitention of navigators and philosophers. Some have 
ascribed it to a phosphorescent matter, while others have considered 
it as an electrical phenomenon. 

As to the saltness of the sea in general, it is very difficult to 
account for it. Some philosophers have supposed that the sea is 
perpetually dissolving the salt which is accumulated at its bottom ; 
and that its saltness has existed from the first, because it contains 
animals whi¢h cannot live in fresh water. Be that as it may, the 
sea is more salt in hot regions than in the temperate parts of the 
earth; perhaps on account of the greater evaporation which takes 
place in these parts, Sea water has likewise a bituminous taste, 
often injurious to weak stomachs. 

Among the attempts made for many years to deprive sea water of 
its salt, those of Mr. Appleby have had a kind of celebrity. They 
were the consequence of the ideas of Hales, who gave on this sub- 
ject very interesting details. His method consisted in putting four 
ounces of solid caustic potash, and as much calcined bones, into 
about 80 pints of sea water. The water distilled from this mixture 
becomes sweet; but still retains a disagreeable taste. Rouelle 
repeated these experiments with success. M. Poissonier, sen. a 
Member of the Faculty of Medicine of Paris, likewise made expe- 
riments on this subject. His method was distillation in an appa- 
ratus consisting of tin tubes placed at the orifice of the alembic. 
He added some alkali to sea water before distilling it. 

Another method was proposed, in 1772, by Dr. Irving. It con- 
sisted in a single large tube in place of the worm of the still, 
without capital, and without mixing any ingredient whatever with 
the sea water. ‘This tube, which has the form of a funnel, is 
capable by its shape of being applied to the mouth of all the vessels 
used on ship-board for boiling. 

MM. Macquer and Monnet likewise proved that sea water might 
be distilled without any mixture, and a potable liquid obtained. 


* Translated from the Ann, de Chim, yol. Ixxxvii, p. 190. 
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Nature presents us with a method in winter of separating the salt 
from sea water; namely, by freezing it. It is affirmed that the 
brewers in Amsterdam employ sea water thus frozen, instead of 
fresh water, in the manufacture of beer. We have seen pieces of 
ice from sea water perfectly fresh. 

M. Rochon, Member of the Institute, has just pointed out a 
method of procuring sea water free from any empyreumatic taste by 
distilling it in a vacuum.* The machine described by that philo- 
sopher is extremely simple. All artists may easily execute it without 
a model. 

The analysis of the water of different seas has been made by 
different chemists. 

Bergman, from a kanne (159-94 cubic inches English) of sea 
water taken up at the Canaries, obtained 


Muriate of soda............ 2 ounces 433 grains 
Muriate of magnesia............ oes HOS 
IBICMEE "si. <icicprasisiaye Dal] inde ols nee? BP 


Forty pounds of water from the English Channel, taken up at 
Dieppe, and analysed by Lavoisier, gave for result— 


Grains, 


Lime and sulphate of lime ............ 128 
Cormumonisalwy ww 9.1 f. eigen’ etctace thers 1072 
Glauber salt and Epsom salt........... 288 
Muriate of magnesia .......... sake GO 
Muriate of lime and magnesia ......... 946 

7910 


The water of the Baltic was analysed at different epochs by three | 
chemists. The result of these analyses varies remarkably ; though 
the water had been always taken up nearly in the same latitude. 
The water analysed by M. Link was taken up at Doberan, some 
leagues from Rostock.+ 

M. Pfaff took up the water which he examined at Travemunde, 
near Lubeck. ‘This philosopher found in it so great a proportion 
of muriate of lime, that there is reason to suspect some mistake in 
his analysis. 

‘The last analysis of the waters of the Baltie was published by 
Mr. Luhtenberg, of Dantzick. ‘The water examined was taken up 
some leagues from the mouth of the Vistula. The results of this 
analysis approach our own analysis of the water of the English 


* Journal de Physique, Ixxvi, 373. 

+ ‘There are sea water baths in this place, This excellent establishment attracts 
every year a great number of invalids, who derive very great advantage from 
these baths. This will be evident to every one who consults the Annals of Dobe- 
yap, edited by Professor Vogel, Physician to the Duke of Mecklenburg, and 
Director of the Baths, 
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Channel ; but they differ prodigiously from those of M. Pfatf, as 
may be seen in the second volume of Schweigger’s Journal. 

The most remarkable analysis, as far as the results are concerned, 
is that of the water of the Dead Sea by Klaproth.* This water had 
been likewise analysed by Macquer, Lavoisier, and Sage. According 
to Klaproth, its specific gravity is 1:245; and 100 parts of it yield 
the following constituents :— 


Muriate of magnesia ........+...++. 24°20 
WIUTIATE OF, HIME cin waees on'cs ccs ce LOD 
MMUnmite Ot SONA ys oy ctian Son woleerg.scase es. Oe 


42°60+ 


The specific gravity of sea water, at a mean temperature, may be 
fixed at 1:0289. 

Although the three seas, the waters of which we have analysed, 
communicate with each other, we have supposed a difference be- 
tween them in consequence of the difference of latitude ; and we 
have been tempted to believe that if these waters do not differ in 
the nature of the salts which they contain, they may nevertheless 
differ in the quantity of saline matter which they respectively 
contain. 

The water which we employed was taken from the surface of the 
sea,t ona calm day, and always at the same season of the year. 

The water of the Mediterranean was sent us by M. Poutet, 
apothecary at Marseilles. It was taken up at the distance of some 
leagues from that place. For the water of the Atlantic Ocean we 
are indebted to the complaisance of M. Lebceuf, apothecary at. 
Bayonne. The specimen was taken from the gulf of Gascony. 
The water of the English Channel was taken up at Havre, seven 
leagues from the shore, by M. Abbé des Fontaines, and was sent 
us by M. le Bret, apothecary at Rouen. M. Houest, Mayor of 
Dieppe, had likewise the complaisance to send us water from the 
English Channel, taken up two leagues to the north of Dieppe, 
from the middle of the sea. 

All these specimens of sea water were first examined by means 
of re-actives. The results were as follows :— 

1. With oxalate of ammonia, a scanty light precipitate. 

2. Carbonate of potash and of soda throw down a precipitate. 


* The lake Asphaltes in Judea, known by the name of the Dead Sea, which in 
consequence of an earthquake inundated Sodom and Gomorrah, as the Scripture 
informs us, is remarkable for the great quantity of salt which it contains, The 
bitter saline substances which it contains prevent animals and vegetables from 
living init: hence the name Dead Sea, Its specific gravity is so high that it can 
support weights which would sink in fresh water, 

+ See for this analysis Annals of Philosophy, No.1. I consider the analysis of 
Dr. Marcet and Mr, Tennant as more precise. See Annals of Philosophy, 
No. I1.—T. 

{ The water taken from a great depth at the Canaries, and analysed by Berg- 
man, contains more salt than water take from the surface of the sea, 
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3. Ammonia occasions a very copious precipitate; and if we add 
an excess of ammonia and filter, the filtered liquid, when mixed 
with potash, lets fall a white precipitate. The precipitate obtained 
by potash is entirely soluble in sulphuric acid. 

4. Muriate of barytes and acetate of lead occasion copious pre- 
cipitates, which are insoluble in nitric acid. 

5. Though it be extremely probable that sea water contains a 
little of the animal matter called by medical men Liiuminous matter, 
yet neither the tincture of nutgalls nor chlorine produced any sen- 
sible change when mixed with 122 cubic inches of this water. 

6. Bicarbonate of potash occasions no precipitate in sea water ; 
but if the mixture be boiled, a white powder is deposited, which 
dissolves with effervescence in sulphuric acid. 

7. The colour of syrup of violets is not sensibly altered by sea 
water. A great quantity of this water renders tincture of turnsol 
red ; but it recovers its blue colour when the liquid is boiled. 

Sea water renders the syrup of buckthorn green. This change 
may be ascribed to the action of the earthy salts upon this re- 


agent. . 


Although the nature of the salts contained in sea water may be 
in some measure known from these preliminary experiments, we 
thought it necessary to be particularly careful in determining the 
quantities of saline matter by analysis. 

We introduced 1000 grammes (15444 grains) of each of the 
specimens of sea water into a retort furnished with a bent tube 
plunging into lime water. There was first disengaged the air of 
the vessels, and a quantity of air which existed in the sea water. 
Then there passed off carbonic acid gas; but not till the sea water 
became boiling hot. Carbonate of lime was formed, which weighed 
77 grains. ‘This quantity of carbonate of lime shows us that the 
sea water contained 3°5 grains of carbonic acid gas. 

A glass receiver was now applied to the retort, and the distillation 
was continued till half a litre (30°5 cubic inches) of liquid came 
over. ‘The product obtained in this way from each specimen of sea 
water was rendered muddy by nitrate of silver and acetate of lead. 
It contained neither muriate of lime nor muriate of magnesia ; for 
the smallest quantity of these salts has the property of giving a 
green colour to the syrup of buckthorn, which was not the case 
with this product. Hence it would appear that a portion of muriate 
of soda is volatilized during the distillation. A depot is formed 
during the cooling, which consists merely of the earthy carbonates, 
of which we shall speak below. 

The evaporation of the water was finished in a basin of silver, | 
and the residue was dried at the temperature of boiling water. The 
quantities obtained were as follows :— 


Water of the English Channel ........ 86 gramm 
wm AU ANIC vss o'0:0!s 6s bos o's 0’, SB 
————— Mediterrancan.......... Al 
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A hundred grammes of these different salts exposed for three 
days to the open air attracted moisture, and were increased in 
weight to 116 grammes, and this weight was still farther increased 
by longer exposure, 

This saline residuum was repeatedly digested in alcohol, in order 
to dissolve the deliquescent salts. We continued the digestions tilk 
the alcohol ceased to be rendered muddy by potash, which showed 
the absence of the deliquescing earthy salts, Boiling aleohol must 
not be employed ; because it has the inconvenience of dissolving a 
quantity of the common salt, a part of which indeed crystallizes as 
the liquid cools. The salts ought to be reduced to a fine powder, 
otherwise a portion of the deliquescent salts might be left undis- 
solved. 

The different alcoholic iquids were evaporated to dryness. The 
dry matter was exposed to the air, and in a few days it deliquesced 
into a liquid. hen two decigrammes (three grains) of common 
salt were separated from it, and added to the undissolved portion of 
the salt. ‘The liquids were then again evaporated to dryness, and 
the residues dried at the temperature of boiling water.* 

The dry residues were then weighed. The following were the 
results obtained :— : 

Water from Dieppe—Muriate of magnesia, 7 grammes. 

Water from Havre—Muriate of magnesia, 7 grammes. 

Water from Bayonne—Muriate of magnesia, 61 grammes. 

Water from Marseilles—Muriate of magnesia, 7:3 grammes. 

These different salts, when treated with potash, yielded from 13 

ramme to 1°6 gramme of magnesia. 

The small quantity of magnesia obtained is a proof that the salt 
contained too much water. Hence we think it more exact to de- 
termine the weight of the salt from that of the magnesia dried and 
ealcined. ‘This would indicate for the water of the Channel and of 
the Atlantic 3°5 of muriate of magnesia, and for the water of the 
Mediterranean 5°25, 

When the residue of the evaporation of a kilogramme (15444 
grains) of water has been thus exhausted by alcohol and dried, it no 
longer attracts humidity from the atmosphere. 

We ascertained that this salt dissolved by alcohol contained no 
muriate of lime. Indeed it is obvious that no such salt can exist in 
sea water if we attend to the presence of sulphate of magnesia. 
Muriate of lime when dropped into sea water occasions a precipi- 
tate when the water has been concentrated to one sixth of its origi- 
nal volume, as we have ascertained by experiment. The salt dis-: 
solved by the alcohol is pure muriate of magnesia, which is alone 
the cause of the deliquescence of sea salt. 

The salt thus digested in alcohol, and dried, was thrown into 
boiling water. The solution was not complete. There remained @ 


* The salt must not be exposed to too high a temperature, otherwise a portion 
of the muriate of magnesia will be decomposed, 


l 
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white powder, which, separated, washed, and dried, weighed 0-3 
mme. The insoluble residue from the water of the Channei 
weighed 0:4 gramme. 

Muriatic acid dissolved a part of this residue with effervescence. 
The insoluble portion was sulphate of lime, and weighed 0°15 
gramme. 

Ammonia poured into the filtered liquid occasioned a white pre- 
cipitate, which was not acted-on by potash, but was dissolved by 
sulphuric acid. We ascertained that this muriatic solution con- 
tained lime, magnesia, and a trace of iron. 

Thus the insoluble matter is composed of 


Sulphate of lime ................0°15 gramme 
Carbonate of magnesia and of lime ..0°15 
With a trace of iron. 


After having determined the nature of the insoluble matter, we 
examined the liquid which coutained the soluble salts, and particu- 
larly the muriate of soda in solution. 

The quantity of sulphate of magnesia was determined in the 
following manner. Potash was poured into the solution as long as 
it formed any precipitate. The liquid was filtered while still hot, 
and the precipitate separated, washed, dried, and calcined. We 
obtained 2:2 grammes of magnesia, corresponding to 5°78 grammes 
of sulphate of magnesia. 

If instead of potash we employ nitrate of barytes, we obtain a 
precipitate of sulphate of barytes, which, after being washed and 
calcined, contains exactly the quantity of sulphuric acid necessary 
to saturate the magnesia. Hence it follows that the soluble sul- 
phate is entirely sulphate of magnesia, and that sea water contains 
no sulphate of soda. 

To determine with still greater accuracy whether sea water con- 
tains any sulphate of soda, we calcined a portion of the salt in a 
-erucible with purified charcoal, obtained from lamp-black. The 
residual mass was mixed with water, and filtered. Paper stained 
with turmeric was not altered by this solution, which shows that it 
contained no alkali. Nothing was found but a lite hydrogureted 
sulphuret of magnesia. The greatest part of the magnesia re- 
mained on the filter with the charcoal. 

It is well known to be scarcely possible to separate sulphate ef 
magnesia completely from common salt by crystallization ; because 
the difference between the solubility of the two salts is not sufhi- 
ciently great. Neither does efflorescence furnish a certain method. 
We exposed the two salts to the gentle heat of a stove. The sul- 
phate of magnesia effloresces very slowly, and the efflorescence is 
not so sensible as when sulphate of soda is crystallized confusedly 
with common salt. 

By subtracting all the separated salts from the total mass, we 
obtain the weight of the common salt. But that method did not 
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appear to us sufficiently exact. We thought it better to take all the 
soluble salts obtained from a litre of sea water from which the deli- 
quescent muriates had been separated by alcohol. Nitrate of silver 
was dropped into the solution previously very much diluted, as long 
as any precipitate appeared. ‘The muriate of silver obtained was 
washed and dried ; its weight was 62 grammes, which corresponds 
with 24°8 grammes of common salt. If to this we add the 0°3 
gramme of common salt separated from the alcoholic solution of 
the muriate of magnesia, we obtain a total of 25°l grammes of 
pure muriate of soda. 

From the experiments above detailed, we consider ourselves as 
warranted to conclude, 

1. That a small quantity of the common salt contained in sea 
water is carried off by distillation. ‘This explains why, at a certain 
distance from the sea, we find muriate of soda on the vegetation. 

2. That sea water contains no muriate of lime. 

3. That it contains no sulphate of soda.* 

4. That muriate of magnesia is the only deliquescent salt in sea 
water. From it comes the property which impure common salt has 
of deliquescing in the air. 

5. That the water of the English Channel contains a little more 
carbonic acid than that of the Mediterranean, owing probably to 
its being of a lower temperature. 

The following table exhibits the constituents of these different 
specimens of sea water, according to the result of our analyses :— 
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36 0-23 | 25°10 


Water of the Channel,| 1000 3°50 } 5°78 | 0°20 | 0-15 


_—— 


Ditto Atlantic........ 1000 | 38 | 0-23 | 25°10} 3-50 5°18 | 0°20 | O15 
ee 3-25 | 625 | O15 | O15 


Ditto Mediterranean..! 1000 | 41 | O11 


* We have examined various specimens of the common salt of commerce, with- 
out finding in it any muriate of lime or sulphate of soda. The muriate of magnesia 
existed in smaller quantity than in the salt obtained by evaporating sea water. If 
the salts which we examined came from sea water, we must suppose that the mu- 
riate of magnesia having deliquesced was partly absorbed by the sand over which 
the water was evaporated, 

Hence in order to imitate sea water, whether taken internally or for bathing, it 
is not sufficient simp!y to dissolye common salt of commerce in water, The mu- 
riate of magnesia may have some action on the animal economy. It appears to 
us, therefore, that in order to be exact in the imitation of sea water, it would be 
necessary to employ the proportions of salts pointed out by us ina subsequent part 
of this paper, 


mo 
~ 


4814.) On the Sea Water on the Coasts of France. 207 
Utility of Sea Water in a Medical Point of View. 


The advantage of a sea voyage in the cure of consumption has 
been boasted of with reason. 

Russel, an English physician, has written a treatise in which fue 
has enumerated all the advantages of sea water taken internally to 

rocure periodical evacuations. He shows that it is of the utmost 
importance in affections of the glands, whether of the lungs or the 
mesentery ; and likewise against all cutaneous diseases, provided 
they have not come the length of abscesses. His method of pro- 
ceeding is to make it act as a laxative, and to attenuate by degrees 
the humour in the vessels of:the glands, in order afterwards to get 
rid of it altogether. He recommends the use of sea water to faci- 
litate the evacuation of biliary calculi, in cases of obstruction of the 
liver and jaundice. In such diseases he advises the use of sea water 
along with soap ; but he prohibits the use of this remedy as long as 
inflammation exists. He thinks he has observed the good effects of 
sea water in hectic from disorders of the alimentary canal, in 
scrofula, in the bilious colics with which sailors are afflicted, when 
we are certain that no inflammation exists ; because in that case we 
must bleed, give laxatives, nitre, and every thing that has a ten- 
dency to prevent the formation of an abscess. 

Sometimes, when the case is very serious, it may be necessary to 
apply caustic, blisters, and to keep the bowels open by a quantity 
of sea water. About a pint of sea water will be sufficient. When 
this practice is followed by fever, loss of strength, &c. it must be 
suspended, and asses’ milk and absorbents administered; but such 
cases are of rare occurrence. 

When necessary, Ethiop’s mineral, cinnabar, antimony, and 
covling salts, may be given along with sea water, to facilitate its 
action. 

The ancients were likewise acquainted with the advantages of sea 
water. Pliny says, Aguam maris efficaciorem discutiendis tumoribus 
putant medici quidam et quartanis, dedere eam bibendam in tenes 
mis. (Lib. ii. cap. 12. 

Celsus says, Acris autem est aqua marina, vel alia sale adjecto et 
utraque decocla commodior est. (Lib. iii. cap. 24.) And in 
another place, Asclepiades aquam quoque salsam et quidam per 
biduum purgationis causa bilere cogebat. Hildanus says, that sea 
water was successfully used in the pestilence. 

dg! gpg has recommended injections of sea water. Pliny 
says, that sea water is good for removing tumors, especially of the 
parotids, when barley meal is boiled in it. 

As to sea water as a bath, we may consider it as a complex bath, 
as its action must depend upon the properties of the pure water, 
and of the salts dissolved in it. We may conceive that they pene- 
trate with the water into the tissue of the skin, and produce a 


| greater tonic, operative, and diuretic effect, than pure water 


would do. 
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M. de Montegre, editor of the Gazette de Santé, expresses him- 
self thus, relative to bathing in the sea:—It is advantageous to 
persons of a melancholy or hypochondriacal temperament; in 
diseases of the liver, the spleen, and the kidnies. It may be con- 
sidered as a preservative against catarrhs and rheumatisms. ‘The 
sudden shocks of the waves are a powerful remedy in cases of chlo- 


rosis, fluor albus, weaknesses from laborious and premature deli- ~ 


veries, paralysis, &c. The most advantageous season of bathing is 
from the middle of July to the middle of September. 

It has been supposed that in cases of hydrophobia, if the patient 
be plunged into the sea, a cure will be effected. Perhaps the 
remedy may be good in recent cases before the symptoms appear ; 
but it has not been found efficacious in confirmed cases, except 
when joined with other and much more powerful remedies. 

The temperature of sea water when used as a bath is generally 
from 531° to 60°. 

M. Lefrangois, a physician at Dieppe, has published an interest- 
ing dissertation on the medical use of sea bathing. Baths have 
even been established at Boulogne and at Dieppe. Another esta- 
blishment, similar to those in England, has likewise been formed, 
under the direction of M. Julieu, physician to the civil and mili- 
tary hospitals. 

‘Those persons who cannot leave their homes may be frequently 
supplied with an artificial sea water, very similar to the natural. 

Mr. Swediaur has proposed one, which may be used either by 
way of hot or cold bath, in all cases of scrofulous and lymphatic 
diseases. t is composed as follows :— 


Water. cis nine s<slnaieieiain © sine pisfete-as, 00 DOMME 
Common salt .......eeeeeeeee---- LO OUNCES 
Muriate of lime ....05 0. .cccssenase 2 
Muriate of magnesia.......-.+-... 1} 
Sulphate of magnesia ......... ibe sadee: 

3 

= 


Sulphate of soda ......+-sseeeenes 


This recipe, founded on the old analysis, requires now to be 
altered. The following is what we, from our own experiments, 
substitute in its place :— 


BV al 0c ek Gay > cnteivic: = nee skainete = tae 
Muriate of soda........e+e.e+e0+.. 24 grammes 


Sulphate of magnesia ......... ree 
Muriate of magnesia.........-.. oe 4 
Sulphate of lime ..........-- 

‘ Carbonate of magnesia .......¢ 4a 0°15 
Carbonate of lime ...... sadeig 


Or, reduced to English weights and measures :— 


WV REE TATE at sececeeseeee 1 quart 
Common salt...........eeeceeee4.540 grains 
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Sulphate of magnesia ............. 92 grains 


Muriate of magnesia............ .. ae 

Sulphate of lime ...... Nae kee ates “2S 
Carbonate of magnesia..........,. 2°3 
Carbonate of lime ........ Weeder o US 


All these substances are put into the water, and then a current 
of carbonic acid gas is passed through it till the earthy salts are 
dissolved. 

This addition of carbonic acid is requisite only when sea water is 
prescribed internally. When it is to be used as a bath, the addition 
of the two carbonates may be omitted. 


ArticLe VII. 
Analysis of Asbestous Actinolite. By Thomas Thomson, 
; M.D. 


Tne mineral tol which give this name, because I consider it ae 
possessing the characters of the asbestous actinolite of Werner, 
occurs in considerable quantity in Huel Unity, about three miles 
east from Redruth, in Cornwall, and was shown me by the overseer 
as a substance with the nature of which he was not acquainted. It 
possesses the following characters :— 

The colour is greenish grey, or rather greenish black, and here 
and there it looks as if powdered with a substance of a lemon yellow: 
colour. 

It occurs in large masses, which consist entirely of a congerics 
of capillary crystals. 

The lustre is glistening and silky. 

The fracture, on account of the smallness of the crystals, cannot 
be determined. That of a large mass appears fibrous from the 
capillary crystals, which, however, cross each other in every direc- 
tion. 

For the same reason the fragments are sharp edged. 

It is opake. 

It appears soft, as it may be easily crumbled to powder between 
the fingers; but this is owing to the loose manner in which the 
crystals are attached to each other; for if we try an individual crystal 
we shall find it difficult to scratch it with the point of a knife. 

Brittle. 

Specific gravity 2-916, at the temperature of 50°. 

1. Fifty grains of this mineral, being reduced to a fine powder, 
were exposed to a strong red heat in a platinum crucible. The loss 
of weight amounted to 0°850 grain, and was ascribed to the evapo- 
ration of moisture. 


Vor, IV. N° III, 0 
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2. Fifty grains of the same mineral in the state of a fine powder 
were fused with:twice their weight of soda in a platinum crucible, 
and kept in a red heat for an hour. The crucible was then taken 
from the fire. The colour of the fused mass was brown; but when 
cold it was partly green and partly brown. It was softened with 
distilled water till the whole was detached from the crucible. 

3. The watery liquid, on standing, deposited a copious reddish 
yellow sediment, and became itself colourless. Five eighths of 
this liquid were separated from the rest, and neutralized as’ exactly 
as possible by means of nitric acid. Into this neutralized portion 
some recently prepared nitrate of mercury was poured. A  precipi- 
tate fell, which, being washed, dried, and exposed to a red heat, 
weighed 1*2 grains, Hence it is obvious that if the whole watery 
liquid had been treated with mercury the precipitate obtained would 
have weighed 1°92 grains. 

This precipitate had a yellowish colour; it was tasteless, and in- 
soluble in water ; but it dissolved in nitric acid, muriatic acid, and 
in potash ley, and even partially in ammonia. The alkaline solu- 
tions were colourless. _When the acid solution was mixed with 
nitrate of lead, a white precipitate fell. Prussiate of potash indi- 
eated the presence of a little iron. Infusion of nutgalls occasioned 
a white precipitate, which was redissolved by agitation. ‘These 
were all the trials which the small quantity of precipitate in my 
possession enabled me to make. They do not enable us to determine 
with certainty the nature of the substance; but we see that it was 
not chromic acid. Iam disposed to consider it as tungstic acid. 
At any rate, it agrees more nearly with the properties of that sub- 
stance than with any other with which we are acquainted. 

4. The remainder of the aqueous solution, at the bottom of 
which was the copious reddish yellow sediment, being treated with 
muriatic acid, a complete solution was obtained, which hada yellow 
colour, and was transparent. When mixed with that portion that 
had been neutralized by nitric acid, and treated with nitrate of 
mercury, a white precipitate fell, which was calomel. It was owing 
to the combination of the mercury with the muriatie acid. This 
precipitate was got rid of by filtration. 

The muriatic solution was now concentrated by evaporation. Tt 
gradually assumed the form of a jelly. Being evaporated to dryness, 
and digested in distilled water acidulated with muriatic acid, the 
whole was thrown upon a filter, The silica remaining on the filter 
being edulcorated, dried, and heated to redness, weighed 16°7 

ais. 


5. The liquid which passed through the filter had a green colour.. 


It was supersaturated by carbonate of soda, in order to throw down 

the whole of its earthy and metalline constituents. The precipitate 
was allowed to subside to the bottom of the vessel. The colourless 
liquid was then decanted off, water substituted in its place, and the 
whole thrown on a filter, ‘The matter collected on the filter had a 
brownish yellow colour. Before it was quite dry it was mixed with 


_-_ 
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soda ley, and heated ina porcelain vessel, ir order to dissolve any 
alumina which it might contain. The matier by this treatment 
assumed:a much darker colour, and diminished consideiab)y in 
bulk. The whole was now allowed to cool, and then poured .wpon 
a filter, and the matter which remained upon the filter was, suff- 
ciently edulcorated with water. 

The liquid which passed through the filter, being mixed with a 
solution of sal ammoniac, became milky, and deposited the alu- 
mina which it had dissolved. This alumina, being washed, dricd, 
and heated to redness, weighed 14:1 grains. 

6. The matter remaining on the filter had areddish brown colour. 
It was dissolved in very dilute sulphuric acid, the solution was 
evaporated to dryness, and redissolved in distilled water. The 
undissolved portion, being heated to redness, weighed 0°6 grain, 
and was sulphate of lime, equivalent to 0°25 lime. 

Suspecting that the liquid might still contain some sulphate of 
lime, { evaporated it down till it became concentrated, and then 
mixed it with a quantity of weak alcohol. A number of needie- 
form crystals separated, which were sulphate of lime; and after 
being washed and heated to redness, weighed 0°65 grain, equivalent 
to 0°273 grain lime ; so that the whole lime obtained amounted to 
0°523 grain. 

7. The sulphuric acid liquid thus freed from lime was made as 
neutral as possible by means of carbonate of ammonia, and then 
succinate of potash was dropped in as long as any precipitate fell, 
The red precipitate thus obtained weighed, when dry, 26:2 grains, 
and was succinate of iron. Being exposed to a red*heat in a plati- 
num crucible, its weight was reduced to 8375 grains, which was 
red oxide of iron. 

8. The liquid, though thus freed from iron by succinate of 
potash, was not quite limpid, but had a dirty brownish yellow 
tinge, which made me suspect that it still retained some iron in 
solution, though succinate of potash, had ceased to produce any 
farther effect. On being mixed with carhonate of soda, and hoiled, 
a white precipitate fell, which, being heated to redness, weighed 
4*1 grains. This precipitate was at first white, but became darker 
on drying, and when heated to redness became reddish brown. It 
was, therefore, principally manganese. 

9. To ascertain if it contained any magnesia, I digested it in 
nitrie acid, filtered the solution, evaporated it to dryness, and 
digested the dry mass in distilled water. There remained undis- 
solved 0-2 grain of a reddish matter, which proved to be oxide of 
iron. ‘The aqueous solution, being mixed with carbonate of soda, 
and heated, let fall a white precipitate, which weighed 0°3 grain, 
and was magnesia. 

10. The liquid from which the manganese was precipitated had 
a blue colour, and gave a red precipitate with prussiate of potash ; 
therefore it contained copper. I supersaturated it with muriatic 

02 
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acid, and threw down the copper by a plate of zinc. It weighed 
0°5 grain. 

11. ‘The constituents thus obtained not amounting to the weight 
of the mineral analysed, it remained to examine whether it con- 
tained an alkali. For this purpose it was fused with five times its 
weight of nitrate of barytes. It was then dissolved in muriatic 
acid, and filtered, to separate the silica which remained undissolved. 
The muriatic solution was mixed with sulphuric acid, and filtered, 
to get rid of the barytes. The liquid was then supersaturated with 
carbonate of ammonia, to get rid of all the earthy and metallic 
substances which it held in solution, and the liquid passed through 
a filter. This liquid was evaporated to dryness, and the dry salt 
exposed to a red heat in a platinum crucible. ‘There remained 4°3 
grains of a substance, which proved on examination to be sulphate 
of soda. Now the soda contained in 4°3 grains of sulphate of soda 
is 1°90 grain. 

From the preceding analysis it appears that the constituents of 
the mineral are as follows: — 


Siliea ee. 224 vied aon BOZO), 0.05. SOSA 
Alumina iiiiw unions d vie E42 TOD 05 200/828 22 
Lime ou. sPerree as Pee ea OB 23. cs o's 1°046 
Magnesia......... Vawds Hi@SOOl ys sacs aa 
Oxide of 1100 23 widxjaceiess SFR it oe hee ee 
—- manganese ..... BOG ss. )sitres 172 
Tungstic acid ......, i jab 3 ME RI: wea catia 3°84 
Capper iiss aod shnanae x as 0°500 oo. as 1-00 


OUR Min cect sate kt wieines) MOD idea su. Se 
RIGWOTE 2s Cs ds caeeee es. AP BOO no. 2 cen ee 
Wess eR ele ee Apia 1°032 eeee ee 2°064 


50°000 100-000 


The great number of constituents in this mineral is remarkable. 
As the mineral came from a copper-mine, I consider the copper as 
in all probability proceeding from some unnoticed speck of copper 
ore ; but it was found in the same proportion nearly in three ditfe- 
rent trials. I suspect the manganese not to have been free from 
iron. I had undertaken an analysis on purpose to determine that 
point more correctly ; but an accident destroyed the vessel and its 
contents before it was in my power to determine the point. From 
the great number of constituents, one would suspect the presence 
of various minerals; but nothing appears to the eye except the 
yellow specks and the crystals. 
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ArticLe VIII. 


Analysis of several Mineral, Vegetable, and Animal Substances. 
By Dr. John.* 


Tue first section of this work contains the analysis of the juice 
of the euphorbia cyparissias. It is composed of 


Wilmer UP BaNe Drie Seemcadsasien Fe 
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The earthy parts of the euphorbia are composed of the carbonates 
sulphate, and phosphate of lime. 
The analysis of the asclepias syriaca furnished 


BMA ances cats in waited Manip elm hs> stems berms Buse tne 
An elastic substance........s+e++-++ 12°50 
Vegetable gluten ......eceeeseeeses 4°00 
Tartaric acid and albumen .........- 53°00 
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The plant when incinerated furnished carbonate of potash, phos- 
phate of lime, phosphate of magnesia, silica, iron, and oxide of 
manganese. 

The author next analysed an elastic scarlet coloured substance 
which comes from the east through Turkey, and which is known by 
the name of caoutchouc of Thibet. This brilliant and globular 
matter serves for bracelets, ear-drops, rosaries, &c. to the Russian 
ladies: and the substance which was usually considered as caout- 
chouc is only an indurated and oxidated red oil. Its colouring 
matter is analogous to that of stick lac.t 

The fruit of the rus typhinum contains gallic acid at the first 
moment of its developement ; but as it advances to maturity bitar- 
trate of lime is formed ; and as soon as the circulation of the sap in 


* This short paper is translated from the Ann. de Chim. vol, Ixxxviii. p. 99, 
info which it has been translated frem the Gazette Literaire de Jena for March, 
1811. The paper gives au account of a book published by Dr. John, 

4 Bacholz has published an analysis of it inthe first volume of Schweigger’s 
Journal. He found it a concrete fixed oil of a red colour; but could vot succeed 
iu extracting from it a peculiar colowing matter, as announced by John, 
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it has ceased, acetic acid is formed. ‘This leads to the suspicion 
that the acetic acid has been formed at the expense of the tartaric. 

Galipot, according to our author, is composed of a volatile oil 
anda resin. According to ether authors, galipot is nothing else 
than a very impure specimen of the resin called elemz. 

Analysis of Rocou.—Vhe rocou of commerce is a substance 
already altered by fermentation. ‘Uhe author procured grains of it 
from which he obtained the following result :—itocou contains an 
aroma, an acid, resia combined with the colouring matter, vege- 
table mucilage, fibrin, coloured extractive, and a peculiar matter 
which approaches to mucilage and extractive. This analysis explains 
the reason why an alkali is added to rocou when it is employed in 
dyeing, The alkali combines with the resin, and forms a soap 
which dissolves in water. ‘The alkali acts likewise on the colouring 
matter, and renders it more lively. . 

The second section of Dr. John’s work contains observations on 
diabetic urine. ‘Viough neither urea nor gelatine are to be found in 
diabevic urine, it notwithstanding contains azote. Diabetic urine 
is composed of sugar, animal gum, urate of potash, sulphate of 
potash, muriate of soda and ammonia, phosphate of magnesia, and 
phosphate of iron. : ' 

Some experiments on the excrements of butterflies leads the. 
author to suspect that they contain uric acid. ; 

The third section contains the analysis of some minerals. The 
agalmatholite of China (the bildsteim of Werner) of a wax yellow 
colour is composed of 
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The red agalmatholite of China was composed of 
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The new mineral from the North called galronite is composed of 
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The mineral called razoumoffskin is found at Kosemutz, accome 


panied with pimelite and chrysoprase. It is composed of 
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The zircon found at Friedrschwaerm, in Norway, is composed of 
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ArtTicLe IX. 
Memoir on Palladium and Rhodium. By M. Vauquelin.* 


I, PaLtLapium. 


Historical Sketch of the Facts hitherto ascertained respecting Pal- 
ladium. 


In the month of April, 1803, a printed note was circulated in 
London, stating that a new metal resembling silver was sold by 
Mrs. Forster, Gerrard-street, under the name of palladium, or new 
‘silver. The following properties of the metal were announced in 
the printed note:— 

1. It is soluble in nitric acid, and gives a solution of a deep red. 

2. Sulphate of iron precipitates it from that solution, as it does 
gold from nitromuriatic acid. 

3. If the solution be evaporated, we obtain a red oxide, which is 
soluble in muriatic acid, and other acids. 

4. It is precipitated by mercury, and by all the other metals, 
excepting gold, platinum, and silver. 

5. Its specific gravity, when hammered, is only 11:3; but after 
being rolled out, it is 11°8. 

6. Its surface becomes tarnished by an ordinary red heat, and it 
acquires a blue colour; but it recovers its brilliancy when violently 
heated, as is the case with the other noble metals. 

7. The strongest heat of a forge is scarcely sufficient to melt it ; 
but if a little sulphur be added to it while hot, it melts, and flows 
as readily as zinc. 

Mr. Chenevix, who was one of the first that received this printed 
notice, suspecting, from the odd manner of publishing so interest- 
ing a discovery, without the name of the author, some error or 
imposition, immediately procured a quantity of the metal. 

After having recognised in it the characters that had been 
assigned, Mr. Chenevix, satisfied that it did not resemble any 
known metal, engaged in a laborious set of analytical and syn- 
thetical experiments on the subject; the result of which he com- 
municated to the Royal Society, on the 12th of May, 1803. 

These researches led the author to conclude that palladium was a 
compound of platinum and mercury ; for having obtained palladium 
by precipitating a mixture of the solutions of platinum and mercury 
by sulphate of iron, he took it for granted that he had formed it. 
But there can be no doubt, from what-we know of the subject at 
present, that all the palladium which he obtained had been con- 
tained-in the platinum solution. 

Dr. Wollaston, by examining the solution of platinum, found in 


* Translated from the Ann, de Chim, vol, Ixxxviii. p. 167, for Noy. 1813. 
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it not only palladium, but likewise another metal, till then un- 
known, to which he gave the name of rhodium, from the red 
colour of some of its salts. He published an account of its prin- 
cipal properties in the Philosophical Transactions for 1804. Dr. 
Wollaston employed the following method to separate these two 
metals from a solution of platinum. He dissolved in nitromuriatic 
acid two ounces and a half of crude platina; he precipitated the 
platinum by means of sal ammoniac from a portion of that solution 
corresponding to 1000 grains of the ore. Into the residual liquor 
he put a plate of zinc, in order to precipitate from it all the metals 
which it held in solution. But as he found both copper and lead 
present, as well as palladium and rhodium, he separated them by 
means of weak nitric acid, which does not act upon the two last 
metals. 

He dissolved the residue in nitromuriatic acid, and precipitated the 
platinum still remaining by means of sal ammoniac. ‘To the solution 
thus precipitated he added 20 grains of common salt, evaporated to 
dryness, and washed the residual mass with alcohol till that liquid 


- came off colourless. By this method he dissolved the triple salt of 


palladium, but left that of rhodium. 

Though Dr. Wollaston only operated on 1000 grains of the ore 
of platinum, and of course had only six or seven grains of the new 
metals at his disposal, yet he determined their principal properties, 
which does infinite honour to his sagacity ; for the thing appears at 
first view incredible. 

For my part, though I employed 60 mares (about 3924 troy 
pounds) of crude platina, I found it very difficult to separate exactly 
the palladium and rhodium from the platinum, and the other metals 
which exist in that ore, and especially to obtain them in a state of 


purity. 
If. 


Before describing the method which I followed to separate palla- 
dium and rhodium in a state of purity from the ore of platinum, I 
conceive it will be worth while to point out certain conditions 
favourable to the solution of the ore of platinum, and to the preci- 
pitation of that metal in the state of a triple salt. 

The first relates to the proportion of acids which ought to com- 
pose the aqua regia. That which appeared to me the best is one 
part of nitric acid and two parts of muriatic acid. Aqua regia thus 
composed not only dissolves more platinum, but its price is nearly 
100 per cent. less than that of common aqua regia; and when we 
Operate upon large quantities, this is a point by no means to be 
overlooked. 

The second observation relates to the concentration of the acids. 
The quantity of nitromuriatic acid necessary to dissolve platinum 
decreases not merely in proportion to its concentration, but in a 
much greater ratio; for example, if we suppose a volume of nitro- 
muriatic acid represented by two, to be capable of dissolving « 
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certain quantity of platinum; if that volume be reduced to one, it 
will be much more capable of producing the effect than it was 
before. ‘Thus an aqua regia composed of two parts of muriatie at 
22°, and one part of nitric acid at 34°, and which marks about 25° 
on the areometer, will dissolve about ith of its weight of platinum, 
while an aqua regia composed of the same proportion of muriatic 
acid at 22°, and of nitric acid at 44°, and. marking 28°5° on the 
areometer, will dissolve the fourth of its weight of platinum, Hence 
one half of the quantity of this last aqua regia would dissolve the 
same weight of platinum as the first ; but one part of this last acid 
costs less than two parts of the first. We have this advantage 
besides, that the solution with the strong acid is much more rapid 
than with the weak, and hardly requires any other heat than what 
is naturally developed during the process. 

It will be easy to understand the reason of this when I observe that 


nitromuriatic acid of 18° or 20° does not attack platina without the: 


assistance of heat, and even acts upon it very slowly at a boiling 
heat; but at such a temperature a great proportion of the acid is 
evaporated before it has time to act upon the metal at all. Hence 
the reason that the acid collected during the solution of platinum, 
even when reduced to the consistence of a thick syrup, does not act 
upon platinum again. Hence alse the reason that by means of 
weak aqua regia we may dissolve the gold mixed with platinum 
without touching the platinum itself. 

The third observation relates to the state in which the solution 
of platinum ought to be in order that the metal may be completely 
precipitated by sal ammoniac. It ought to be sufhciently concen- 
trated by evaporation to assume a crystalline state on cooling ; for if 
it contains a great excess of acid, it retains much more triple salt 
in solution after the addition of the sal ammoniac. If into such a 
solution we add a portion of alkali to saturate a portion of the 
superabundant acid, a new precipitate of triple salt takes place. It 
is well known too that ammonio-muriate of platinum is much more 
soluble in water acidulated by aqua regia than in pure water. I 
discovered this by putting into the liquid from which ammonio-mu- 
riate of platinum had been separated iron plates to precipitate the 
metals which still remained in solution. ‘The first effect produced 
was the precipitation of a considerable quantity of triple salt of 
platinum: almost pure ; but what embarrassed me at first respecting 
the true cause of this precipitation was that sulphate of iron pro- 
duced the same effect as metallic iron. 

This made me suspect that in the solution of platinum that metal 
might be in two states of oxidation; that the protoxide alone was 
precipitated by sal ammoniac, while the other that remained in 
solution was precipitated in its turn by yielding a portion of its 
oxygen to the iron. To verify this conjecture, ] passed a quantity 
of oxymuriatic acid through a solution of triple salt of platinum to 
peroxidize the whole metal, if that should be possible. 

_ The gas dissolved in the liquid very readily, heat was evolved, 
5 
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and the liquid assumed a red colour, while at the same time azotic 
was disengaged ; but when [ put iron into this solution, it pre- 
cipitated no salt, but platinum in the metallic state. Sulphate of 
iron produced no effect ; while sal ammoniac and ammonia. itself 
cipitated a great quantity of yellow salt. . ‘Thus oxymuriatic acid 
did not alter the state of oxidation of the metal; but decomposed 
the ammonia, and thus reduced the triple salt to the state of a 
simple muriate. Hence it foilows that sulphate of iron, as well-as 
iron itself, has the property of saturating a portion of the acid 
which holds the triple salt in solution, » The sulphate of iron being 
decomposed by the muriatic acid, it is possible that the sulphuric 
acid set at liberty has not the same dissolving power on the triple 
salt that the muriatic acid had. 

The fourth observation which I shall make is to dilute the solu- 
tion of the metal witha quantity of water. Without this precaution 
it would be very difficult to wash the precipitate, and it would 
remain mixed with iron and with the other metals that happen to 
be present. It is better that the whole platinum should not be pre- 
cipitated than that the precipitate should be impure ; because the 
platinum remainivg in solution is separated in the subsequent pro- 
cesses. | 

Ten parts of water and one of the solution in a state of great 
concentration appear to me to be the best proportion. The 
solution of sal ammoniaec employed to precipitate ought to be 
saturated. 

Ammonio-muriate of platinum is not pure unless it has a lemon 
yellow colour, does not become brown in drying, and is easily 
reduced to powder. 


Iii. 


Method of separating the Palladium and Rhodium, and the other 
Metallic Salts which are united in the same Solution. 


After having precipitated the platinum by means of sal ammoniac, 
I put into the mother liquor plates of iron, in order to precipitate 
the different metals which accompany platinum in its ore. 

I treated the black precipitate which I obtained successively with 
cold nitric and muriatic acids. When these two acids ceased to act 
I washed the residuum, and dried it. During this operation very 
acrid white vapours rose ; which I ascertained, by heating a portion 
of the residuum in a crucible, to be a mixture of calomel aud mu- 
riate of copper. The sublimate contained likewise globules of 
mercury, and a black matter, which 1 suppose, from the smell 
which it exhaled, to be osmium. 

The nitric acid which had been digested on the precipitate con- 
tained much iron, some copper, and a small quantity of palladium, 
though the digestion had taken place at the common temperature of 
the air. ; 

The muriatie acid employed after the nitric contained likewise a 
great deal of iron, some copper, and palladium, and even platinum 
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and rhodium. This shows that a portion of these last three metals 
is precipitated by the iron in the state of oxide; otherwise muriatic 
acid would not have dissolved them. This seems to prove likewise 
that these metals in precipitating combine. with iron and copper, 
and prevent them from being attacked by nitric acid, even when 
employed in considerable quantity. 

1 next treated the precipitate with nitromuriatic acid composed of 
the acids of commerce. A part only of the matter was dissolved. 
There remained a considerable quantity upon which the acid had no 
action, though I employed at least 12 parts of acid. 

Supposing that this acid was too weak to act with efficacy upon 
this matter, I composed a very strong nitromuriatic acid, and 
poured six parts of it upon one of the residue. The action was now 
very violent, and the solution went on plentifully without the appli- 
cation of heat, as was evident from the strong effervescence, the 
escape of nitrous fumes in abundance, the elevation of the tempe- 
yature, and the change in the colour of the liquid. Yet the whole 
matter was not dissolved. There remained at least 4th, though heat 
had been applied for a long time. 

I therefore poured four more parts of the same nitromuriatic acid 
on it. There was still solution ; but it was less than what took 
place at first. I will leave this residue at present, but I shall return 
to it hereafter. 

Though the matter thus treated three times successively with 
nitromuriatic acid had been previously subjected to the action of 
nitric and murilatic acids, each of the three nitromuriatic acid solu- 
tions contained still copper and iron. ‘This shows that these metals 
precipitated in combination with platinum and the other metals 
mixed with it. It was by this union that they were protected from 
the action of the simple acids, and even of the first portions of the 
nitromuriatic acid. 

I had already observed these phenomena in a preceding process ; 
but as I had calcined the precipitate so as to agglutinate the parts, 
I considered that as the cause of the union which prevented the 
solution of the iron and copper. But the preceding result shows 
us that this union takes place at the instant of precipitation. ‘The 
great quantity of oxide of ivon which precipitates along with the 
platinum, palladium, and rhodium, is very remarkable. 

The three solutions of the precipitate were mixed together, and 
evaporated to the consistence of a syrup, to get rid of the excess of 
acid. Being then sufficiently diluted with water, it was precipitated 
by sal ammoniac. A pure yellow ammonio-muriate of platinum fell 
down. 

The liquid being evaporated anew almost to dryness, and the 
residue being digested in water, left a granular salt of a red colour, 
similar to the blossom of the pomegranate ; but little soluble in 
water, and composed chiefly of platinum, JI shall state hereafter 
the cause of its red colour. 

After this long but necessary preface, I shall state the method 
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which I employed to separate the palladium from the rhodium, and 
the latter from the iron and copper with which it is always mixed. 

I dilute the liquid above described and deprived of most of its 
platinum with water, and I add muriatic acid, if there be not 
already a sufficient excess of it. I then gradually add ammonia, 
but in such quantity as not entirely to saturate the excess of acid. 
I then agitate the mixture. There immediately appear ag at 
number of needle-form crystals, very brilliant, and of a fine red 
colour. 

I allow them to fall to the bottom, and add a few drops of am- 
monia to a portion of the liquid. If it give crystals as at first, I 
add a new portion of that alkali to the liquid, and continue to do 
so till it ceases to furnish crystals. 

I then decant off the clear liquid, and wash the precipitate, first 
with cold water, and then with hot water, which may be done 
without risk, as it is scarcely soluble. If by aecident the proper 
point of saturation has been passed, and some salt of iron or rho- 
dium is mixed with this precipitate, it is easily freed from it by 
digesting the precipitate for a few minutes in water acidulated with 
muriatic acid. This salt is an ammonio-muriate of palladium 
contsining a minimum of acid, the properties of which I shall 
describe below. To obtain the metal from it, nothing more is 
necessary than to heat it red-hot. 

Now to obtain the rhodium, I concentrate the liquids from which 
the palladium has been separated, till they crystallize totally on 
cooling. I put the crystals aside to drain. They are frequently of 
two kinds and of two colours. Some have the form of hexahedral 
plates, and a fine ruby red colour; while others, fewer in number, 
are square prisms of a yellowish green colour. These last are 
ammonio-muriate of palladium. The water which flows from these 
pale has a yellowish’ green colour, owing to copper and iron 
which it holds in solution. 

The crystals being drained, 1 pound them in a porcelain mortar, 
and wash them with alcohol of 36°, which I leave over them for 
24 hours in a close flask, agitating the mixture frequently. When 
the yellowish green colour which the alcohol acquires does not 
increase, it is decanted off, and fresh alcohol added; and this 
process is continued till the alcohol ceases to acquire any colour, 
and till it ceases, when examined by re-agents, to exhibit any 
traces of iron or copper. 

If any portion of palladium remained mixed with the rhodium, 
it would be dissolved in the alcohol added towards the end of the 
process, and this alcohol would yield by spontaneous evaporation 
very long square prisms of a greenish yellow colour. We sometimes 
observe among these crystals small ruby red crystals; they consist 
of ammonio-muriate of rhodium dissolved by the alcohol. 

The salt of rhodium is then dried in the open air. It is of a 
fine red colour. As it may still contain some portion of the triple 
salt of platinum, it is to We dissolved in a litthe water, which may 
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be acidulated with miuriatic acid. The salt of platinum, if there 

be any, will remain at the bottom of the liquid, and may be sepa- 

rated by the filter, 
To obtain the rhodium in the metallic state, the solution contain= 

ing its triple salt is to be evaporated to dryness, and the dry residue 

heated in a crucible. It leaves a white metal in a brittle spongy = 

mass, the properties of which will be described hereafter. , s 
This process, more simple.and more exact than that of Wol- 

laston, depends, 1. Ou the insolubility of ammonio-muriate of 

palladium, even in water slightly acidulous. 2. On_ the. solubility 

of the muriates of copper and iron in alcohol, and the, insolubility 

of ammonio-muriate of rhodium in the same liquid. 


(To be continued.) 


Articte X. F 


Magnetical Observations at Hackney Wick. By Col. Beautoy. 


Latitude, 51° 32’ 40°3’’ North, Longitude West in Time 6!>°¢°5+ 


1814, 
| Morning Observ. Noon Observ. Evening Observ. 
Month? 7/223 ee Be 590 dv! 315 at Se 
| Hour. | Variation. | Hour. | Variation, | Hour. | Variation. 
July 18} 8h 35’ je4° 10’ 30” th 45/1249 26’ 00") 6h 45’ |24° 16’ 50” 
Ditto 19} 8 50°124 12 26) 1 55 (24 22 45|6 55 (24 14 06 
Ditto 20! 8 45 24 16 15] Lb 25 |24 23 50) 7 00 24 16 12 
Ditto 21| 8 45 j24 13-30 |.1 50.-}24 24 02] 6 AT 24 17 2 
Ditto 22 8 40 294 11 1512 10 |24 22 35/7 OO (24 17 10 
Ditto 23) 8 45 124 12 50| 1-55 |24 22° 2017 05 jo4 17 32 
Ditto 24}-$ 7 35 24 13 21] 1 35 24. 23. 341 7 00 \24 18 02 
Ditto (26) 8 .30./24 13° 30] 1 50)24 23°36) 6 45.124 16 08 
Ditto 27) 8 35 \24 15 00] 1 55:24 23 46 6 55 124 16 24 
Ditto 28 8 20124 13 07 | 1 4024 21 46] 7 00 24 16 47 
Ditto 29' 8 40°24 15 55] 1 49124 293 5516 55 (24° 15 40 
Ditto 30°8 45 '!24 14 14/1 85424 24° 2417 08 j24 16 28 
Ditto 31'8 35 24 12 06/1. 45 |24 23 22 \— — 24 — — 
1814, 
Mean of Morning at 8h Al’,,.., Variation 24° 13’ 29” 
Observations 2 Noon at 42 ..... Ditto 24 23 AL S West. 
in July. Evening | at 58 ..... Ditto 24 17 00 


44 .,... Ditto 24 13 10 
Noon at 30...... Ditto 24 22 A8 
Evening at 52 0. sDitto 24 16 29 


| 
| 
: 
6 
| 
7 
6 
Morning at 8 45..... Ditto 24° 13,12 
1 West. 
8 
7 j 
6 


Morning — at 


Ditto in June. West, 


Noon at Ad ..... Diito 94-22 13 
38 ..... Ditto 24 16 14 
aS V2. s Ditto g4° 12 53 
48 ..... Ditto WA 2 53 
29 |. «6. Ditto 24 15 30 


Ditto in May. 
Evening at . 
{ Noon at a 
est, 


Noon at 
Evening = at 


Ditto in April. 
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Ditto in March. 


Morning .at 8» 52’...., Ditto - 24° 14% 29’ 
Noon at 1 52,.... Ditto 24 23 O08 West. 


Evening. _.at 6. 11......Ditto 2415...33 


Morning at 8 47...., Ditto 24 14 50 West 
Ditto in Feb. Noon at 52 ..... Ditto 24 20 58 td 
; Evening at —-..2. Ditto — — — Notobs. 
se Ditto 24 15 05 West 
53 ..... Ditto 94 ly 03 7 
Evening at —..... Ditto — — — Not obs, 
1813. Morning at 53 ..... Ditto 24 17° 39 } West : 
Ditto in Dec. <¢ Noon at 51 ..... Ditto 24. 20 30 in 


Evening at 
Morning at 
Noon at 
Evening at 


a £1 - Bitte — — — Not obs, 
40 ..... Ditto 24 17 17 

54... Ditto. 24 goog. f Vest 
—..... Ditto — — — Not obs. 
A5 ..... Ditto 24 15 Al 

59... Ditto ° 24-92" 53 b West, 
— ..... Ditto — — — Not obs 
53 ..... Ditto 24 15 46 
02 ..... Ditto 24 22 32 
03 ..... Ditto 24 16 O04 
A4 ..... Ditto 24 15 55 
02 ..... Ditto 24 23 32 
05 ..... Ditto 24 16 O08 
37. ...+. Ditto 24 14 32 
50 ..... Ditto 24 23 O4 
08 ..... Ditto 24 16 43 


30 Ditto 24 12 a 


Ditto in Nov. 


Morning at 
Ditto in Jan. } Xv at 


Evening at 
Mornivg at 
Noon at 
Evening at 


Morning at 
Ditto in Oct. ~ Noon at 
Ditto in Sept. \ 

Morning at 
Noon at 
Evening at 
Morning at 
Noon at 
Evening at 


1S at 
Ditto in June. J xvon at 


Ditto in Aug. 
Ditto in July. 


ay sp sion, RE RURO po ak Apa del yi 
04..... Ditto 24 16 04 
OP veo Ditte 24 NE Oe" 
Se rans are 24 20 54 
40 ..... Ditto 24 13 AT 
SE .ece Ditto 24 09 18 
59 ..... Ditto G4), Oy he 
A6..... Ditto 24 15 25 


Evening at 
Morning at 
Noon at 
Evening at 
Morning at 
Noon . at 
Evening at 


Ditto in May. 


Ditto in April. 


a ere ees ree et a) eee ere eee ee ee 


 Mugpetical Observations continued. 


Morning Observ. Noon Obsery. Evening Obsery. 


Month, | 

flour. | Variation. | Hour, | Variation. | Hour. | Variation. 
Aug. 1) 8» 37’\24° 13’ 23”) Ih 35/240 24’ 25" Th 05' 124° 18’ 26” 
Ditto 2} 8 55/24 20 58) 1 50 \24 22 47)7 O7 }24 18 18 
Ditto 3} 8 35 )24 12 56/1 40 24 24 31)J— —j— — — 
Ditto 4| 8 30 }24 12 44/1 50 Qt 26 16] 7 O05 |24 14 27 
Ditto 5|8 30 \24 13 48] 1 35 |24.22 30/7 15 124 16 16 
Ditto 6| 8 28 124 Y5 57) 1 30 \24 23 24|)6 55 (24 15 31 
Ditto 7/8 45/24 13 30) 1 35 \24 21 32)6 55 }24 15 2 
Ditto 6 8 35/24 14 AT] 1 30 24 238 42/17 O05 |24 13 Al 
Ditto 9|8 40/24 13. 22] 1. ST |24 28 1217 O05 j24 17 07 
Ditto 10) 8 28 24 12 59) 2 15 |24 2b 50) 7 O00 j\24 16 14 
Dito 11) 8 15 |\24 14 08] 1 27 \24 28 14) 6 55 124 17 09 
Ditto 12} 8 25 lea 14 26|-1 35 )24 23 59]7 03 |}24 16 50 
Ditto 14; 8 15 |24 12 29) 1 85 (24 22 29) 6 50|24 15 Ol 
Ditto 14] 8 30 |24 14 O00) 1 40 2% 23 35) 7 10 jet 16 27 
Ditto 15, 8 30 |24 12 42) 1 45 24 22 S1)7 00 }24 14 58 
Dito 16] 8 40/24 14 Bat 30 124 25 15/7 00 fa 17°11 
Ditto 11} 5 30 (24) 18° 08!) 1:45 24 26 17/7 #05 24 18 B81 
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Comparison of the Variation in the Years 1813 and 1814. 


1813. 1814. Difference. 

Morning ........ 24e 09’ 18” | 24° 12’ 53”) + 3! Q5i 
April J Noon SARt GNSOE 24.21. 12 °° 24 23" bs + .2.41 
Evening.....20.. 24 15 25 24 15 30 + O O05 
Morning - 434.005... BA 12 02 24 12 49 + O AT 
May NOON 5% eat o2.5 0: 24 20 54 24 24 13 th iS 
Eyening.........- 24 13 A 94. V6, 1A ee oe, 
Morning ........ 24 12 35 24 13 10 +) 50) /35 
June Neong's. os. cawicy| bees ee), Sle 24 22 48 +60 531 
Evening........-- 24 16 04 24 16 18 + 0 44 
Morning ........ 24 14 32 af 13). 29 ae 0S 
July NGoniis. 260 -2i-0 24 23 04 24 23 44 + 0 40 
Evening......-..- 24 16 43 24 1T OV ST AT 


Rain fallen Seige noon of the Ist July 


Between noon of the Ist Aug, ‘ 0°783 inehes. 


The following errors have been committed in deducing the mean 
variation, and are corrected in the present number :-— 


1813 Dec. Morning Obs...... saccenefor 24° 17/21" read 24°17’ 30'" 


—— Ditto Noon........ for 1» 53’ read 1» 51’; for 24 19 49 read 24 20 30 

—— Nov. Morning.....for 8 42 read 8 40; for 24 17 42 read 24 17 17 

— Aug. Morning ......... vigieee'cieesciess cau cvafOMuet) Adie SERNbEE VLD: OD 

—— July Evening .......-..cceeceeeeceeees es for 24 13 56 read 24 16 43 
June Morning .......-.--eee-ee-e Sa fess ats for 24 12 35 read 24 12 55 
May Evening...... for 6" 14’ read 6% 40’ 


Aug. 2.—The morning observation was unusually great; and 
the two needles differed from each other 3’ 33’; a remarkable 
cifference. 


ArticLteE XI. 


ANALYSES OF Booxs. 


iVerner’s Nomenclature of Colours, with additions, arranged so as to 
vender it highly useful to the Arts and Sciences, particularly 
Zoology, Botany, Chemistry, Mineralogy, and Morbid Anatomy. 
Annexed to which are Examples selected from well known Objects 
in the Animal, Vegetable, and Mineral Kingdoms. By Patrick 
Syme, Flower Painier, Edinburgh; Painter to the Wernerian 
and Horticultural Societies of Edinburgh. Edinburgh, 1814. Svo. 


The importance of colour in mineralogy is understood by those 
only who have paid some attention to the external characters of 
minerals. Nothing is more common than to hear persons who 
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possess considerable knowledge of stones declare that colour in 
mineralogy may be overlooked altogether, and that it contributes 
rather to throw confusion into the science than to facilitate the 


‘investigation of species. Such persons have evidently not paid the 


requisite attention to the colours of minerals. Their methods of 
discriminating minerals depend upon the crystalline forms, or some 
analogous character, and would fail them in many instances, when 
a person thoroughly acquainted with the external characters would 
be able to pronounce with confidence and certainty. Suppose a 
mineral, A, to assume occasionally five different colours, and no 
more, and that a stone is presented to our view, and the 
question put whether it belongs to the species A or not; if 
the colour be neither of the five to which the mineral A is 
confined, we are enabled at once to answer in the negative, without 
any farther examination ; if the colour be one of the five we must 
proceed a step farther, and examine whether the fracture, the 
hardness, the specific gravity, &c. of the mineral under examina- 
tion, be the same with that of A; if they be, the species of the 
stone is found without any uncertainty; if they be not, we may 
pronounce in the negative with equal confidence. 

The present work has been long wanted, and mineralogists 
especially are under great obligations to Mr. Syme for the care and 
accuracy with which it has been executed. The colours of Werner 
amount to 79; but Mr. Syme has increased the number in his 
catalogue to 108, of which there are 13 which have not yet been 
observed in the mineral kingdom. He has divided them into ten 
sets ; namely, whites, greys, blacks, blues, purples, greens, yellows, 
oranges, reds, and browns. Werner confounded the purples with 
the blues, and the orange colours with the yellows ; but Mr. Syme, 
in my opinion at least, has acted properly in placing these two 
colours into separate sets, as they are as much entitled surely to be 
considered as distinct colours as the greens, and much more than 
the greys or browns. 

Mr. Syme has also made the following changes on some of 
Werner’s names, to accommodate them better to the terms already 
in common use in this country :— 


Milk white, changed into Skimmed milk white. 


Blackish lead grey ....... Blackish grey. 
POCLOTCY .. see abe hs ...French grey. 
Smalt blue .....,.<-: ..«.Greyish blue. 
Sky blue ......... .....Greenish blue. 


Violet blue.............Violet purple. 
Plum blue .............Plum purple. 
Lavender blue ..........Lavender purple. 
Orange yellow .........+.Dutch orange. 


Crimson red...... oe eae sksake red, 
Columbine red .........- Crimson red. 
COBEISY FOO ps sues cs 0 Brownish purple red. 


Vou. IV. N° II, sg 


226 Analyses of Eooks. [SEpr. 


The principal part of this little work, and. the part to which the 
whole of its value is to be ascribed, consists in a table of the names 
of the various colours, with a slip of paper after each name painted 
of the colour indicated by the name. Then comes a list of some 
animal, vegetable, and mineral bodies, having the same colour. 
These references may be of some service to beginners ; but they are 
liable to considerable ambiguity, and may on that account mislead. 
When Dr. Richardson published his panegyric on fiorin grass, one 
of his directions was to go to the north side of any church yard wall, 
and pull up whatever should be found growing there, as it would be 
no other than fiorin. I have heard of an honest Yorkshire farmer 
who obeyed these directions to a tittle. He went to the north side 
of his church-yard, and rooted up a fine crop of hemlock (conium 
maculatum), which was growing against the wall, and transplanted 
it with much care to his own farm. His surprise was not small, and 
his faith in the accuracy of Dr. Richardson’s directions not a little 
shaken when he found afterwards that none of his cattle could be_ 
prevailed upon to touch this so much vaunted grass. Young 
mineralogists may fall into similar mistakes if they take the mineral 
attached to any colour in an absolute sense. Thus limestone, fluor 
spar, oliven ore, which are placed after particular colours, occur in 
so many other colours that a young mineralogist cannot be sure of 
possessing the colour in question merely by being in possession of a 
specimen of fluor spar, oliven ore, or limestone, unless he compare 
the colour of his specimen with that of the slip of painted paper in 
Mr. Syme’s book. The vegetable colours are more uniform and 
constant, though not free from ambiguity. Thus rose-red is said to 
be the colour of the common garden rose. Every body knows that 
there are two varieties of the common rose, differing from each 
other very considerably in colour. Indeed the term rose-red is 
applied by writers in general with a degree of latitude that renders 
it very ambiguous. It is applied to the colour of copper, to that of 
soda-muriate of rhodium (nearly the colour of the unexpanded 
petals of honey-suckle), and to the colour of the different species 
of roses. These observations are not meant as attacks upon the 
plan followed by Werner and Mr. Syme, which may be attended 
with advantages, and in Mr. Syme’s case can occasion little ambi- 
guity ; but to prevent the young mineralogist from being misled by 
a reference to a particular mineral which occurs of other colours 
besides the one specified. 

I do not choose to venture to give an opinion respecting the 
execution of the shades by a gentleman so much conversant in 
colours as I know Mr. Syme to be, and so very careful in the 
execution of all he undertakes, otherwise I should say that the 
whole of his greys are mixed with rather too much blue, and are 
deeper than they usually occur in the mineral kingdom. 
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ArticLe XII. 


Proceedings of Philosophical Societies. 


IMPERIAL INSTITUTE OF FRANCE, 


Account of the Labours of the Class of Mathematical and Physical 
Sciences of ihe Imperial Institute of France during the Year 1813. 


(Continued from p. 154.) 


Paysics AND Cuemisrry. By M. le Chevalier Cuvier. 


It will be seen in our analysis of 1811 how by accelerating 
evaporation by a vacuum, and by the presence of a body which very 
readily absorbs water, Mr. Leslie, of Edinburgh, succeeded in 


_ freezing water at all seasons of the year. This philosopher after- 


wards contrived an apparatus, which was shown to the Class by M. 
Pictet, a corresponding member, by means of which we may 
instantly, and at pleasure, either freeze water or restore it again to 
its liquidity. For this purpose water is placed under the receiver of 
an air-pump, in a vessel furnished with a lid, which may be lifted 
up, and let down again, by means of a wire passing through the 
top of the receiver. When the lid is taken off, the water, by the 
action of the sulphuric acid and the vacuum, congeals; and 
when the lid is put on again, the surrounding heat soon restores its 
liquidity again. 

Our associate M. Gay-Lussac, who repeated the experiment of 
Mr. Leslie before the Class, stated a well known fact of the same 
kind; namely, the cold produced in certain machines when con- 
densed air is allowed to escape. He has shown that in every season 
it is sufficient that air be condensed into half its bulk in order to 
produce ice ; and he conceives that ice might easily be procured in 
this way in hot climates, by condensing air by means of a fall of 
water. 

We may, by employing bodies more evaporable than water, 
arrive at degrees of cold ‘eally astonishing ; and not only freeze 
mercury, but the purest alcohol. This has been done by Mr. 
Hutton, of Edinburgh ; who observed on the occasion, that in the 
best rectified alcohol, congelation still separates different substances. 
M. Configliacchi, Professor at Pavia, congealed mereury by the 
evaporation of water alone. We are indebted for the first commu- 
nication of these experiments to M. Pictet. 

It was supposed that the pressure of air, the influence of which 
is so powerlul in retarding evaporation, would retard also the solu- 
tion of salts, or, what comes to the same thing, would accelerate 
their crystallization when they were dissolved: and in fact a satu- 
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rated solution of Glauber’s salt, which preserves its liquidity when 
cooled in a vacuum, crystallizes as soon as air is admitted. But M. 
Gay-Lussac has ascertained that this is far from being the case with 
other salts; and that even with respect to sulphate of soda, the 
phenomenon dves not depend upon the presence or absence of the 
pressure of air. When the contact of air, for example, is inter- 
cepted by a covering of oil, the liquid remains fluid just as well as 
when it is ina vacuum; while, on the other hand, the pressure of 
a column of mercury does not in the least accelerate the erystalliza~ 
tion. A solution which is made to pass through mercury freed 
from air by boiling, does not crystallize ; but when passed through 
mercury in its ordinary state, it erystallizes directly. Agitation, the 
introduction of a small crystal, and many other causes, determine 


the crystallization, whatever be the pressure. Therefore M. Gay-: 


Lussac concludes that it is not by its pressure that air diminishes the 
dissolving power of water. He has ascertained, likewise, that it is 
not by absorbing air that water loses this power; but he thinks it a 
phenomenon more or Jess analogous to that of pure water, which, 
as is known, remains liquid when cooled some degrees below its 
freezing point, whenever we can prevent it from being agitated ; 
and congeals the moment it receives the slightest shock. 

The most evident source of heat upon the globe is the rays of the 
sun. But it has been long remarked that these rays when separated 
by the prism do not produce equal degrees of heat: and Dr. 
Herschel, the celebrated astronomer, ascertained some years ago 
that the heating power goes on increasing from the violet to the 
red. He even assures us that beyond the spectrum there are rays, 
which, though not luminous, have the power of heating more 
strongly than the red rays. Messrs. Ritter, Baeckman, and Wol- 
laston, announced soon after that the power of the rays of light to 
produce certain chemical changes goes in the inverse order, and is 
strongest in the violet ray and bevond that ray. 

M. Berard, a young chemist of Montpellier, who has repeated 
with much delicacy and precision these two kird of experiments, 
has ascertained their accuracy in several respects. He has even 
found that the chemical power of light goes on diminishing to the 
middle of the spectrum, and is not sensible beyond that point. 
According to him, it is at the extremity of the red ray that the 
greatest heating power resides, and beyond the spectrum it dimi- 
nishes, M. Berard has ascertained, likewise, that these properties 
belong to light reflected by a mirror, and to light which has passed 
through Iceland crystal, as well as to direct light. 

Equally decisive results have not been obtained respecting the 
property of magnetizing steel ascribed to the violet ray by M. 


Morichini, a well-informed Roman chemist. Although needles. 


exposed to this ray appeared magnetized in certain experiments, they 
underwent no such change in many other trials; and at present no 
reason can be assigned for this difference: for in both cases every 
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other known cause of magnetisement had been carefully removed. 
The summer of 1813, indeed, was not favourable to these kinds of 
experiments, it was so bad. 

Of all the phenomena presented by heat, the dilatation which it 
produces in bodies is the one the laws of which may be most 
naturally expressed by mathematical formulas; and the knowledge 
of these laws, which constitutes an essential part of natural 
philosophy, is likewise very important in many chemical experi- 
ments. M. Biot has taken a great deal of pains on this subject, 
and taking as a term of comparison the dilatation of mercury, he 
finds that the true dilatation of other liquids may be always expressed 
by that dilatation, by its square and its cube, multiplying each of 
these three ‘terms by a particular coefficient, which must be deter- 
mined for each liquid ; but which, when once determined, remains 
the same at all degrees of heat. As the substance of the thermo- 
meter, which contains the liquor observed, undergoes a dilatation 
itself, the apparent dilatation is different from the true one. But 
M. Biot shows that it follows a similar law. He then calculates 
from the experiments of M. Deluc the proper coefficients for eight 
of the liquids, the dilatations of which it is most necessary to be 
acquainted with, and shows that these coefficients being once 
obtained, his formula gives the dilatation for each degree of tempera- 
ture as accurately as experiment. Finally, he has made: the appli- 
cation of them to the combined dilatations of the vessel and the 
liquid, and shows that we may separate the effects which belong to 
the liquid and to the vessel, and determine the influence of each 
with sufficient exactness to find by calculation aione ali the results 
observed: so that henceforth calculation may in a great variety of 
cases dispense with immediate observations, and we may introduce 
our calculated results without fear into the elements of pheno- 
mena. This is a greater advantage, because this kind of experiment 
is excessively dejicate ; and, unless the utmost possible attention 
be bestowed, many causes, easily conceived, but almost im- 
possible to avoid, continually interfere with the accuracy of the 
result. 

What M. Charles has observed, in a beautiful set of experiments, 

«made with an instrument of his contrivance to render sensible and 
to measure the maximum of the dilatation of water, agrees exactly 
with the formulas of M. Biot, adds to our confidence in them, and 
shows us that they may be employed with safety. 

There has existed for a long time a discussion among chemists 
respecting the time when alcohol is formed in wine. It was formerly 
the general opinion that alcohol was a necessary product of fermen- 
tation : but M, abbroni, a corresponding member of the Institute, 
has supported the contrary opinion. According to him it is only 
accidentally, and when there is too much heat, that fermentation 
pcduces alcohol. In ordinary wine alcohol is produced only by the 

eat of distillation, His principal proof was that alcohol could not 
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be obtained from these wines by means of potash, though by that 
means we may separate the smallest quantity of alcohol added on 
purpose to wine. 

M. Gay-Lussac has endeavoured to restore the oid opinion, by 
showing that potash shows likewise the quantity of alcohol natural 
to wine when the liquid has in the first place by means of litharge 
been treed from the substances which prevented its separation: and 
that alcohol may be obtained by distilling wine at the temperature 
of 60°, which is considerably below the heat produced by fermen- 
tation. 

But it may be alleged that M. Gay-Lussac operated upon wines 
in which alcohol had been already formed by fermentation, or upon 
wines into which the merchants. had introduced alcohol. To 
obviate this objection he made himself wine from grapes, and found 
alcohol in it, as well as in every other wine.* 

M. Gay-Lussae has also shown that the absolute alcohol of 
Richter may be obtained by employing quick-lime or barytes instead 
of muriate of lime. 

Soap, as every body knows, is a combination of an alkali and a 
fatty matter; but the alteration which the oil experiences by this 
combination had not been sufliciently examined. 

M. Chevreul, Assistant Naturalist to the Museum of Natural 
History, has employed himself in this inquiry, and has made some 
new and curious observations. The soap of potash and hog’s-lard 
dissolved in water leaves a pearl coloured substance, which, when 
separated from the saline matter which it still contains, constitutes 
a substance possessed of very peculiar properties, which M, 
Chevreul calls margarine, from its pearl colour. It is insoluble in 
water, but very soluble in hot water. It melts at 133°, and on 
cooling crystallizes in beautiful white needles. It combines with 
potash, and then resumes the characters of the pearl-coloured 
deposite. It has a stronver affinity for that base than carbonic acid 
has, which it expels from the carbonate of potash by the assistance 
of a boiling heat. It likewise separates potash from turnsole, and 
restores it to its red colour. 


* It is singular that no notice is taken here of the experiments of Mr. Brande, 
published some years ago in the Philosophical Transactions. It would be dis- 
graceful to suppose that none of the Members of the Institute had seen that 
volume,—T, 


(To be continued.) 
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ArticLe XIII. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUEJECTS 
CONNECTED WiTH SCIENCE. 


I. Lectures. 


St. Thomas’s and Guy’s Hospitals—The Winter Course of 
Lectures at these adjoining Hospitals will commence in the first 
week of October, viz. :— 

At St Thomas’s—Anatomy and the Operations of Surgery; by 
Mr. Astley Cooper and Mr. Henry Cline.—Principles and Practice 


_of Surgery; by Mr. Astley Cooper. 


At Guy’s—Practice of Medicine; by Dr. Babington and Dr. 
Curry.—Chemistry ; by Dr. Babington, Dr. Marcet, and Mr. 
Allen.—Experimental _ Philosophy; by Mr. Allen.—Theory of 
Medicine, and Materia Medica; by Dr. Curry and Dr. Cholmeley. 
—Midwifery, and Diseases of Women and Children; by Dr. 
Haighton.—Physiology, or Laws of the Animal Economy ; by Dr. 
Haighton.—Structure and Diseases of the ‘Teeth; by Mr. Fox. 

N.B. These several Lectures are so arranged, that no two of 
them interfere in the hours of attendance; and the whole is calcu- 
lated to form a Complete Course of Medical and Chirurgical 
Instruction. 

Dr. Pearson, after delivering Lectures on Chemistry, Thera- 
peutics, with Materia Medica and Medical Botany, but especially 
on the Theory and Practice of Physic, of each of which three 
courses were given every year for 26 years, proposes in future to 
confine himself to the department of the Practice of Physic, with 
the Laws of the Animal Economy. This course will commence, 
as usual, the first week of October next, in George-street, Hano- 
ver-square. The Medical School will, however, be continued more 
extensively, in consequence of the united labours of Dr. Roget, 
Dr. Harrison, and Dr. John Davy, in the department of Thera- 
Osean with Materia Medica, Clinical Practice with Demonstrative 

athology, Medical Jurisprudence, and a full course of Chemistry, 
to be delivered at the Theatre in Windmill-street. 

Dra. Crarke and-Mr. Clarke will commence their winter 
Course of Lectures on Midwifery and the Diseases of Women and 
Children, on Tuesday, Oct. 4, The lectures are read at the house 
of Mr. Clarke, No. 10, Saville-row, every morning, from a 
quarter past ten to a quarter past eleven, for the convenience of 
students attending the hospitals. 

Dr. Clutterbuck will begin his Autumn Course of Lectures on 
the Theory and Practice of Physic, Materia Medica, and Che- 
mistry, on Wednesday, Oct. 5, at ten o'clock in the morning, at 
his house, No, 1, in the Crescent, New Bridge-street, Blackfriars. 


6 
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Il. New Application of the Steam Engine. 


Some time ago a steam-engine was mounted upon wheels at 
‘Leeds, and made to move along a rail road by means of a rack 
wheel, dragging after it a number of waggons loaded with coals. 
The experi:nent succeeded so well at Leeds, that a similar engine 
has been erected at Newcastle, about a mile north from that town. 
Jt moves at the rate of three miles an hour, dragging after it 14 
waggons, loaded each with about two tuns of coals; so that in this 
case the expense of 14 horses is saved by the substitution of this steam- 
engine. } have no doubt that this new employment of the steam- 
engine will soon become general in coal countries. | was told of 
another steam-engine at Newcastle, employed for a similar pur- 
pose, and moving along, without any rack wheel, simply by its 
friction against the rail road; but I had no opportunity of seeing 
this machine, or of judging of its execution. One would be dis- 
posed, however, to give the preference to the engine moved by 
means of a rack wheel. 


Ill. Composition of the Vegetable Acids. 


Berzelius has just published the result of his new experiments to 
determine the composition of the vegetable acids. (Schweigger’s 
Journal fiir Chemie und Physik, x. 2, p. 246.) 1 shall lay the 
numbers which he obtained before the readers :— 


Oxsypea eT sy: 66°211..or.. 6 atoms 
Oralic Acid...... Garhon?.22 0 SarORIee e 4 ; 
Hydrogen ed bs aoe ee. 
Oxygenwe se. SP BEF POR 5 
Tartaric Acid .... 2 Carbon ...... SCAGCP. . eee 
Hydrogen.... 3°751...... 5 
Oxygen EOBIBG Se 
Saclaclic Acid .... 2Carbon...... SHIGE O03 6 
Varin. TE NSPOTE 2) Oi 10 
Oxyeetres OOS AG FOR HR 3 
Acetic Acid ......2Carbon...... AGB ER 4 
Hydrogen.... 6°195...... 6 
Oxygen......48°08 ......3 
Succinic Acid ..... \ cat arr A740” AIL: 4% 
Hydrogen.... 4°52 he 
Oxygen wo... 55°07 2. 3 
Citric Acid... +... 4 Carbon... .: ¥141°8990 . O209.73 
Hydrogen,... 3°634...... 3 
Oxygen .....20°00 ...... 3 
Benzoic Acid ..... 4 Carbon...... kt tee 15 
i Hydrogen... 5°26... 1g 


These determinations scem liable to some objections ; but as the 
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details of the experiments are not given, we have no means of 
judging how far they may be confided in. 


TV. New Acid. 


Gay-Lussac has finished a very laborious and complete investiga- 
tion of the properties of iodine. During his experiments he disco- 
vered that chlorine has the property of combining in two proportions 
with oxygen, and of forming two acids, which he calls the ch/oric 
and chlorous acids. ‘The euchlorine of Davy is Gay-Lussac’s 
chlorous acid ; but it would seem that the chloric acid is the more 
curious and important compound. I have not heard how it is 
obtained ; but as soon as the facts are transmitted to us from Paris, 
I shall lay them before my readers. 


V. New Experiments on the Velocity of Sound suggested. 
I insert the following valuable letter just as I received it ;— 


(To Dr. Thomson.) 
** MY DEAR SIR, 

© It has frequently excited my surprise, as well as regret, and in 
which | am nowise singular, that use has not been made of the 
admirable trigonometrical survey begun by the late General Roy, 
and continued, with so much ability and attention, by Col. Mudge 
and Professor Dalby, to make experiments on the velocity of sound: 
and however experiments of this kind may have been neglected, it 
is to be hoped that the present Master General of the Ordnance, a 
near relation of the late scientific Capt. Phipps (afterwards Lord 
Mulgrave), so much celebrated for his voyage towards the North 
Pole, will, for the purpose of perfecting a branch of science no less 
curious than useful, order a series of experiments of this nature to 
be undertaken, not only in the inland parts of the kingdom, but 
also on different parts of the coast. These experiments it would be 
advisable to make ander a variety of circumstances; for instance, 
in cold and dry weather; in windy and calm weather; in the day 
time, as well as in the night; on those days when the air is found 
to be very clastic, as well as when the atmosphere is found not so 
well adapted for transmitting sound; also with heavy and light 
pieces of ordnance. The places on the coast selected for this pur- 
pose might be Dover Castle, Fair Leigh, Beachey Head, Dunnose ; 
and in the inland parts, which are near the metropolis, perhaps 
none is better situated than Lady James’s Tower at Shooter’s Hill ; 
the facility with which observers can accurately determine the 
distance of their stations, by taking the angles of the different 
ehurches and other objects, renders this spot peculiarly eligible ; 
and if notice was given of the day on which the experiments were 
to be made, many philosophical gentlemen would lend their assist- 
ance ; and as the pocket chronometers generally make five beats in 
two seconds of time, the velocity of sound would be determined to 
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the fraction of a second. In consequence of peace, the intercourse 
being open with France, many of our own countrymen and scien- 
tific foreigners would assist in ascertaining the time sound is tra- 
velling across that part of the Channel where the opposite coasts 
are visible from each other. An accurate account of the barometer, 
thermometer, hygrometer, electrometer, as well as of the weather, 
should be kept on those days the experiments are made, and such 
remarks inserted in the journal as may be found expedient. 
“ T remain, my dear Sir, yours, 
“ Marg Beavroy.” 


VI. Queries respecting Tanning. 


(To Dr..Thomson.) 
«SIR, 

“‘ There are few arts which have undergone so little improvement 
as the art of tanning leather. While science has promoted the 
interests of other arts, it seems that this art has been either neg- 
lected by it, or that the prejudice of those who are engaged in it 
has been so deeply rooted that they have not chosen to listen to the 
voice of experimental philosophy. Whatever have been the results 
of modern experiments; it will, I think, be allowed, that they have 
not been communicated in a form safficiently plain to be applied to 
practice by the tanner himself. You will excuse, therefore, the 
liberty I take in addressing you on this subject; hoping through the 
medium of your periodical work to obtain some useful information 
on the subject of my inquiry. Is it possible to apply Mr. Hatchett’s 
artificial tannin to the purposes of tanning leather? If so, would 
not the expense of the charcoal and nitric acid be as great, if not 
greater, than the oak bark now in common use?. Does not the use 
of the lime water injure the subsequent action of the tannin? I 
am aware that the pigeon’s dung acts as a lixivium, and helps to 
render the lighter skins flexible; but how is it that this lixivium 
acts upon the skin? Some of these questions, you will say, have 
been repeatedly asked before ; but I have never been able to obtain 
any satisfactory answers. Fully convinced, as I am, that it is one 
of your main studies to render science subservient to the interests 
and the business of common life, I trust that you will not think me 
impertinent in laying before you the above questions. Hoping to 
obtain some information on the subject in your Annals of Philo- 
sophy, 
‘* T remain yours respectfully, 

“ DEVANUS.” 


The art of tanning bas not been so much overlooked by men of 
science as my correspondent supposes. Not to mention Seguin, 
who realized an immense fortune by his fortunate discovery of 
tannin at the commencement of the French revolution, a society of 
friends of mine in Glasgow expended five or six thousand pounds 
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in experiments on the subject, and came at last to this mortifying 
conclusion, that all the old processes were better than the new, 
and that all attempts to shorten the time injured the quality of the 


- leather. 


I suspect myself that what is called tannin by chemists is not a 
substance uniformly the same, like sugar or gum; but that various 
bodies may be applied to the same purpose. Mr. Hatchett’s 
artificial tannin is by far too expensive for the purposes of the 
tanner. 

I have inserted the letter of my correspondent in hopes that some 
of my readers, better acquainted with tanning than I can pretend to 
be, will give a satisfactory answer to his queries, 


Vil. Use of Cow Dung in Catico-Printing. 

While lately visiting some calico printing manufactories in 
Manchester, I was much struck with one of their processes, the 
use of-which has never been explained in a satisfactory manner. 
After the mordant has been applied to the cloth, it is necessary to 
pass the cloth through an infusion of cow-dung in water before it 
be introduced into the dyeing vat. If this be neglected, the colour 
is always bad, and is apt to spread unequally on the cloth. Nothing 
else has been found to answer the purpose but cow-dung; though 
many other things have been tried; and calico printers are obliged 
to keep 20 or 30 cows for no other purpose than .to furnish dung, 
We are in want of an explanation of this process. What purpose 
does it serve? What peculiar substance does cow-dung contain, 
that renders it indispensable to calico printers ? 


VIII. New Explosion in a Coal-Mine. 


A violent explosion of fire-damp has recently taken place in Heb- 
burn Colliery, about half way between Newcastle and South 
Shields, by which eleven lives were lost. A more particular ac- 
count of this dismal catastrophe will be given in a future number 
of the Annals of Phiiosophy. 


IX. Volcanic Sand from St. Vincent. 


I am indebted for the following curious communication to Mr. 
Smalling, of Camberwell : — 

During the eruption of the volcano in the Island of St. Vin- 
cent, on the Ist of May, 1812, the ashes were carried to an 
immense distance, even as far as Barbadoes. A specimen of this 
brought to England, and subjected to analysis, was found to contain 
the following proportions of constituents ;— 

Eeside OF HONE ess Sacha ea cds wcveee tf 


Calcareous earth ..... ede PAGE nlaltetre 
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X. Graduation of Glass Tules. 


I have received the following query on this subject from an 
anonymous correspondent :— 

“ On trying your method of graduating glass measures of 
capacity, I met with a difficulty against which your directions do 
not provide, and which renders the previous accuracy of operation 
useless. It is this: —A measure of mercury in the tube or measure 
to be graduated will have a more eonvex surface than any body 
which the glass is intended hereafter to measure, and the degree of 
convexity differs for different bores. Hence if we mark the highest 
point of the surface, the measure will be too large; if the lower, 
or edge, too small. How then do you determine this matter? The 
thickness of the tube is one source of uncertainty. I have made 
several measures of thick tube, with a lamp and bellows ; but find 
the widened part, or rim, is very subject to break off, when cold, of 
its own accord. Pray can you inform me how the tubes themselves 
are first made, and where ?” 

My rule, and I believe the method generally followed, is always 
to consider the uppermost part of the mercury as the place against 
which the mark on the tube is to be placed: and if this rule is 
always adhered to, no sensible error will ever be committed. Thick 
tubes do not answer so well as those that are finer, because they are 
apt to break of themselves without any assignable cause ; so that if 
we employ them we run the risk of being under the necessity very 
frequently of renewing our labour. The glass tubes (which are 
drawn at all the crystal glass-houses) are not annealed, which no 
doubt is the reason of their being so brittle. I do not know the 
reason why this process is neglected with respect to them, though 
probably there is a good one. 


XI. Electroxide. 


To the same intelligent correspondent I am indebted for the 
following curious fact: — 

‘« J have lately seen a beautiful edectroxide on a white-washed 
wall, produced by lightning dispersing a large copper bell-wire, in 
passing through a house at Cirencester, about seven o'clock on 
Thursday evening, July 28. Its length on the wall is 64 feet 
nearly, and its breadth about two feet. It resembles the effect 
produced by passing the shock of a battery through bits of gold 
leaf pressed between two cards. At the same time, the electric fluid, 
or stroke of lightning, dispersed 40 or 50 feet of iron bell-wire in 
the lower rooms, and did considerable injury to the house and 
furniture.” . 


\ XU. Saccharometer. 


The same gentleman has proposed the following query :— 
*¢ The saccharometer is an instrument used in common breweries 
to ascertain the strength of infusions of malt, by their specifie gra- 
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vity. But does the specific gravity truly indicate and foretell the 
strength of the ale or beer which the wort is to make? Are the 
constituents of malt always dissolved in the same proportions to each 
other? If not, I think little dependance is to be placed on this 
instrument.” 

The saccharometer indicates correctly the specific gravity of the 
wort before it begins to ferment. The value of the beer or ale 
(supposing the process properly conducted) always depends upon 
this strength. {I do not mean to say that the price of the ale is 
always proportional to the specific gravity of the wort; I know very 
well that the price is often regulated by fashion, and by the repu- 
tation of the brewer; but I have made many experiments on the 
subject, and think myself warranted in concluding from them that 
the same substances are always taken up by water from good malt, 
and that the value of the ale is proportional to the specific gravity 
of the wort. 

It may be worth while to observe that the common saccharo- 
meters do not give the true specific gravity of wort. I constructed 
one about ten years ago which indicates the true specific gravity, 
and the quantity of solid matter dissolved in the wort. It has long 
been in common use in Scotland; though.I suppose it has never 
made its way into England. 


XIU. Yeast. 


The same gentleman who put the two preceding queries has 
added the following :— 

“¢ In the summer season it is very difficult, and often impossible, 
for private families in the country to procure barm or yeast to bake 
with. Pray is any method known of preserving it from the brewing 
seasons, for any length of time, as two or three months? A 
process for this would be of extreme utility.” 

It has long been customary to dry yeast, and to carry it in sacks 
from the Low Countries to Paris. It is sometimes sent in the same 
state from Britain to the West Indies. When thus dried, it has a 
dark colour, and a smell and taste not unlike cheese, or approach- 
ing still nearer to that of fermented gluten. IL have kept it myself 
for several years in that state. When mixed with water, it acquires 
the properties of fresh yeast ; but I did not find in my trials (which 
were made in a distillery) that it went so far as fresh yeast, and on 
that account advised it to be discontinued, This dried yeast might 
certainly be employed in private families when fresh yeast is not to 
be had; and J take it for granted it can always be purchased in 
London. 


XIV. Annales de Chimie. 


I have been requested by the editors of this work to insert the 
following notice in the Annals of Philosoply:— 

Annales de Chimie; that is, Anna!s of ¢ hemistry, or @ collection 
of memoirs concerning chemistry, and the arts which depend upon 
it, particularly pharmacy, by MM. Guyton Morveau, Monge, 
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Berthollet, Sequin, Vauquelin, Adet, Hassenfratz, C. A. Prieur, 
Chaptal, Deyeux, Bouillon Lagrange, Descotils, Laugier, Gay- 
Lussac, and Thenard. 

These annals form one of the most esteemed scientific journals in 
Europe. Established in 1789, by the founders of modern chemis- 
try, they have been very regularly published ever since, and form at 
present one of the richest collections, for the number and import- 
ance of the facts which they contain. The editor, M. Klostermann, 
not being able to continue the publication, in consequence of the 
embarrassed state of his finances, the contributors have put it into 
the hands of M. Crochard, bookseller, Rue de |’Ecole-de-Medecine, 
No. 3, Paris, who is authorised to receive new subscriptions, and 
to furnish the subscribers with the regular series of the Annales as 


they appear. 
a 


ARTICLE XIV. 


New Patents. 


WictrAM SeLiars, Kemsey Elms, Worcester, engineer; for a 
method of spinning and laying of ropes, twine, line, thread, 
mohair, wool, cotton, and silk, by machinery. June 5, 1814. 


Grorce Herywarp, Brocknor Ironworks, near Stourbridge, 
Stafford, ironmonger ; for an improved plan or method of turning 
rolls, and of rolling gun and pistol barrels previous to welding. 
June 7, 1814. 


Joun Srusss JorpEN, Birmingham, copper sash manufac- 
turer; for an improved method of making the lights, and also 
other improvements in the construction of horticultural buildings, 
June 7, 1814. 


Tuomas Tinpatt, York, Gentleman; for certain improve- 
ments on the steam engine, and also a mode of applying the same 
to the driving of all sorts of carriages and machinery. June 18, 
1814. 


Bazit Louis Mertian, Threadneedle-street, London; for a 
method of extracting or separating jelly or gelatinous matter from 
substances capable of affording the same, in order that the same 
may be used in the arts, or for domestic purposes. Communicated 
to him by a foreigner residing abroad. July 12, 1814. 

JosepH SmitH, London, plater; for a spring hinge for doors 
and gates. July 16, 1814. 

Joun Dawson, York-street, Dublin ; for certain means of pro- 


ducing or communicating motion in or unto bodies, either wholly or 
in part surrounded by water or air, or by either of them, by the 


re-action of suitable apparatus upon the said water, or air, or upon. 


both of them. July 16, 1814. 
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ARTICLE XY. 


METEOROLOGICAL TABLE. 


— 


BaroMETER, THERMOMETER, 


1814. | Wind.| Max.| Min. | Med. |Max.| Min.| Med. | Evap. |Rain. 
7th Mo. 
July 10 5 29°83,29° 67\29°750| 67 | 44 | 55°5 "16 |) 
11|S W/|30:03 29° §3|29°930| 76 | 51 | 63:5 17 


12|N W]30°05 30-02 euleee 74 | 54 | 64°0 


21IN W 99°87 99-70 
29IN W1|30:07|29'87 
23\8 W)|30°13|30°09 


99-785 78 | 56 | 67°0 
= 69 | 50 | 59°5 


30°120 


’ 24/5 W130°09|29°83'29:960, 78 | 55 | 66°5 C 
2515 E|—j|—— 84 | 61 | 72°5 
26\N W/30-05|29°90:29-975| 80 | 60 | 70:0 
27/8 —E|30-05/29-98|30°015| 83 | 70 | 76°5 
2sis_ E 29°98129° 89/29" *935| 91 | 66 | 78:5 | 1°08 | — 
295 W 30-05 |29: -90'29:975| 71 | 56 | 635 | — | — 
30|N W({30-10) '30° 05'30°075| 72 | 65 | 68:5 | °37 
31| W_ |30°10|29°98'30:040, 79 | 54) 665 | “12 | °17 
8th Mo. 
Aug. 1|N W/{30°10/29-98 30-040) 80 | 59 69°5 | — O 
2IN W/30- 1030-05 )30" 075) 76 | 64] 700) — 
3/S W/30°14 30:05 30°095| 79 | 55 | 67°00 |} — — 
AIS W/30°14 29 98 30:060| 77 | 62 | 69°5 | 73 
5|S W/{29-98 29°86 29920) 76 | 58 | 670 | — | — 
6} W |30:0529°98, 30°015| 69 | 57 | 630| — | — 


71S W]}29-98 29° 80 29 890 


— 


79 | GO | 65°0 | *57 °23 


91 | 44 65°5 |3°97 I1'l1 


30° 15 29° 56.29°918 


The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A.M. on the day indicated in the first column, A dash 
denotes, that the result is included in the next following observation. 
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REMARKS. 


Seventh Month.—10. Rain came on gradually this morning, and 
continued the whole forenoon, after which appeared the Cumulus 
with Cirrostra‘us: the twilight was luminous, with faint horizontal 
streaks. 11. Wet afternoon: then Cirrostratus. 12. Clear morn- 
ing: after dk different strata of clouds inoseulating, followed by 
a slight shower: a little of the Cirrocumulus. 13. Cumulostratus 
through the ae changing at evening to Cirrostratus: a strong 
breeze. 14. Clear morning: then Cumulostratus, with a breeze. 
15. Various modifications of cloud: the day at length overcast, 
with one or two very sli; ght showers, and more rain in the night. 
16. Cumulostratus, a.m.: slight showers, p m.: the wind 
variable : a Stratus at vias 17. Misty morning, after which 
various clouds, with the wind E. Inosculation followed, and a 
heavy shower in the evens An electrical smell was perceived at 
different intervals to-day. 18. Windy: showers through the day. 
19. Cumulosiratus, after some sunshine. At evening the lighter 
modifications prevailed, including Crrrocumulus, in a turbid sky, 
20. Wind 8S. a.m. hollow and threatening rain. Some showers 
followed, after which the clouds knee showing several modifi- 
cations, distinct, and well formed. -Fine morning, with 
Cumulus. Groups 0 of thunder clouds formed p.m. chiefly to the 
E. : but at sun-set the electrical character gave place to Cirrostralus 
and wind. 22. After a clear morning the Cumulostratus, which 
has so long predominated, with its usual attendant, a strong breeze 
of wind. 23. A nearly serene day. 24. Clear day : a breeze from 
S.E. 27. Some lightning at night. 28. Frequent vivid lightning 
in the evening. 29. Some lightning this morning, with ram—a 
strong breeze “from the S.W. all day. 

Eighth Month.—3. A few slight showers in the evening. 7. Day 
showery, with brisk wind. 


: RESULEBS. 
Prevailing Winds: Westerly. 
Barometer: Greatest height.......... 30°15 inches; 


Ltagie:! avs viet) ax sion ZI 0G 
Mean of the period. . 229918 


Thermometer : Greatest height..........91° 
Bicast’. uN. Shoe soe 44 
Mean of the period ......65°5 


Evaporation, 3°97 inches. Rain, 1°11 inch. 


For the latter half of the observations in this period I am indebted to my friend 
John Gibson. 
‘ToiTENHAM, L. HOWARD. 
Eighih Month, 20 1814. 
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ARTICLE I. 


Biographical Account of Mr. Ehkeberg, Assistant Professor of 
‘Chemistry at Upsala.* 


ANDREW GUSTAVUS EKEBERG was born at Stockholm, 
on the 16th January; 1767. His father, Joseph Erik Ekeberg, was 
a ship-builder in the service of the King, and afterwards an over- 
seer of the workmen. His mother, Margaret El. Ekorn, was the 
daughter of a Mr. Ekorn, a manufacturer of morocco leather in 
Stockholm. At the age of ten he was sent to Calmar, and in 
1779 he was boarded in the clergyman’s house of Séderokra. 
Here he acquired the first relish for Greek literature, which during 
the whole of his life, almost till his last moments, constituted his 
favourite species of reading. While here, he lost some part of his 
hearing, in consequence of a violent cold with which he was seized; 
a calamity that remained attached to him during the remainder of 
his life, as was very evident when any person entered into conver- 
sation with him. ; 

In 1781 he went to the school of Westervik. But next year he 
accompanied his father, who was led by his employment to go to 
Carlscrona; and be afterwards returned with him to the capital, 
In all these situations he continued his studies with the-greatest ac- 
tivity, and made uncommon progress both in the sciences and in 
the art of drawing, for which he had a natural turn. In 1784 he 
was sent by his uncle, Bruks Director (Director of Manufactures) 
Ekeberg, to the University of Upsala. Here he was chiefly occu- 
pied with the mathematics, which constituted one of his most fa- 
vourite pursuits, In consequence of his genius, industry, and ex- 
cellent character, he was particularly patronized by Lostbom, Pro- 


* Translated from the Kongl. Vetenskaps Academiens Handlingar uoder Sed- 
pare Hilfien af in 1813, p, 276. f 
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fessor of Economics, and was enabled in consequence to attain the 
ditferent academical honours with great facility. Accordingly, in 
1787 he held a disputation under Professor Thunberg, and on the 
16th of June, 1788, received his degree. 

fn 1789 he undertook a journey to Germany, from Griefswald to 
Berlin, and back again to Upsala, for which he recéived a salary. 
In 1790 he gave a public specimen of his poetical talents, by pub- 
lishing a poetical discourse on the peace concluded between Russia 
and Sweden. And in 1792 he translated the dignified lamentation of 
the Academy, upon the loss of their great benefactor, Gustavus IIT. 

From his proficiency in gaining knowledge, he was induced to 
add chemistry and analysis to his other acquirements; and in 1794 
he gave a specimen of his skill in that art, the substance of which 
he sent to the Academy of Sciences. In consequence of this dis- 
play of knowledge, he was appointed Teacher of Chemistry at 
Upsala. He gave an additional proof of his chemical knowledge 
in 1796, on which occasion he first employed Klaproth’s much 
admired method of analyzing hard stones. Being well acquainted 
‘with natural history, and its different divisions, he gave a specimen 
of his capability of improving it; in consequence of which, he was 
recommended to the situation of Adjunct in Practical Geconomics, 
then vacant; but he did not succeed in procuring the place. 

At last, after giving many other proofs of knowledge, after 
making various mineralogical journeys in Sweden during the sum- 
mer vacations, and after giving several public courses of chemical 
lectures, he was in 1799 appointed Assistant Professor of Chemistry, 
and Operator in the Laboratory. 

In consequence of an unfortunate accident, which occurred in 
1801, he lost the sight of one of his eyes, and never recovered it. 
A flask, filled with a detonating mixture of gases, burst in his hand, 
and a portion of the glass struck the ball of the eye, near the pupil. 

In 1797 he published a very good analysis of Gadolinite, a mi- 
neral found in Sweden, which contains a peculiar earth first detected 
by Gadolin, to which the name of yétiria has been given. To 
Ekeberg we are indebted for the first accurate description of the 
properties of this earth. He made experiments likewise on Swedish 
titanite, and published an account of various minerals containing 
tantalum, a metal which he first discovered ; though it was after- 
wards ascertained to be the same with the colwmbium'of Mr. 
Hatchett. 

On the 4th of June, 1799, he was made an Associate of the Royal 
Academy of Sciences at Stockholm; and eleven years afterwards 
he became a Member of the Royal Society of Upsala. 

Mr. Ekeberg was of small stature. He was afflicted with he- 
morrhoidal complaints from his infancy. He had likewise a ten- 
dency to consumption, which gradually increasing, accompanied by 

extreme debility, at last deprived him of his life on the 11th of 
February, 1813. 

With a character lively and active by nature, he possessed @ 
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suavity of disposition which threw a glow of kindness over his coun- 
tenance. But during the latter part of his life his face was marked 
by a languor, or melancholy, sufficiently conspicuous, He was sus- 
ceptible of friendship, and sincerely devoted to his friends. But 
his learning and science constituted the only solace of his life; for 
he was burdened with a large family, and had but very slender 
means of providing for them. “The following is a catalogue of all 
his writings :— 
Published separately. 


. Dissertatio Mus. Nat. Acad. Ups. Pars IIT. 1787. 
de Oleis Seminum expressis. | Ups. 1788, 
de Calce Phosphorata, Ups. 1793. 
de Topazio. Ups. 1796. 
de Materiis Oleosis e Regno Animali. | Ups. 1796: 
——— de nova Analysi Aquarum Mediviensium (in:con- 
with Dr. Berzelius). Ups. 1800, 


} In the Memoirs of the Royal Academy of Sciences. 

7. Experiments on the black Stone from Ytterby, and on the 
new Earth which it contains. 1797. 

8. Elucidation of the peculiar Properties of Yétria, and particu- 
larly a Comparison between it and Glucina: with an Account of 
the Minerals in which this new Earth is found, and a Description 
of a new Body of a.metallic Nature (Tantalum). 1802. 

9. Chemical Analysis of a Swedish Titanite. 1803. 


In the Journal of Swedish Literature. 1795. 
10. Account of the present State of Chemical Science; with 


many Observations. 
11, Poem on the Peace of 1790. Besides this, he published 


various other Poems. 


] 
2 


3 
4 
5 
6 
cert 


Artice IT. 


On the Composition of Arragonite. 


Tue striking difference between arragonite and calcareous spat 
has been long known to mineralogists. The two minerals are dis- 
tinguished from each other by their hardness, their specific gravity, 
and the forms of their crystals, which cannot be considered as de- 
rived from the same primitive form. Bernhardi indeed has endea= 
voured to reconcile the erystalline forms of the two minerals with 
each other. But we have the authority of Haiiy for Saying that the 


attempt has not been successful. To what is this difference of pro- 


perties to be ascribed? Many analyses of arragonite have been 
Q2 
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made, in order to detect in it some constituent which does not 
exist in calcareous spar. But the attempts of Klaproth, Vauquelin, 
Fourcroy, Bucholz, Chenevix, Thenard, and Biot, were all unsuc- 
cessful ; and these skilful analysts were obliged to conclude that its 
constituents are the very same with those of calcareous spar. 
About a year ago, a new analysis of arragonite, by Mr. Holme, was 
read to the Linnzan Society. He found, as had indeed been ob- 
served hefore, that it contained nearly J] per cent. of water. He 
therefore considered it as a hydrate, and ascribed the peculiar pro- 
perties of arragonite to the water which it contained. In a former 
number of the Annals of Philosophy, 1 mentioned that Stromeyer, 
Professor of Chemistry at Gottingen, had announced the existence 
of strontian as a constituent of arragonite. I shall now lay before 
the English reader a translation of three papers, which are all (as far 
as I know) that have been hitherto published in Germany on the 
subject. The first two are by Stromeyer himself; the last is by 
Gehlen, who repeated and verified the resulis of the former chemist. 
These papers will put it in the power of British chemists to deter- 
mine how far the solution of the problem by Stromeyer may be de- 
pended on. Jf any doubts exist, nothing is more easy than to put 
them to the test of experiment.—T, 


I, 


Discovery of the true Nature of Arragonite, and the Chemical 
Difference between it and Calcareous Spar; in a Letter from 
Stromeyer, Professor of Chemistry in Gottingen, to Professor 

~ Gilbert * 
Gottingen, Feb, 28, 1813. 


Among various minerals, which I this winter subjected to analysis, 
is the arragonite. It may seem surprising that I should undertake a 
new analysis of this mineral, which has been already examined by 
Klaproth, Vauquelin, Fourcroy, Bucholz, Thenard, and Biot. 
These chemists considered it as pure carbonate of lime, and as 
differing from calcareous spar neither in the nature nor proportion 
of its constituents. But however precise and conclusive these ana- 
lyses may appear, I must acknowledge that I entertained some 
doubts respecting their accuracy. The structure of arragonite differs 
so essentially from that of calcareous spar, that the two minerals 
cannot be referred to the same species. And this is the only case 
in which chemical analysis and the laws of crystallization are at 
variance with each other. 

It gives me therefore much satisfaction to be able to state, that I 
have at last ascertained an essential difference between the compo- 
sition of arragonite and calcareous spar, which puts an end to the 
apparent discrepancy between analysis. and the laws of erystalliza- 
tion. Arragonite, besides carbonate of lime, contains also car- 
lonate of strontian, chemically combined with the former in a con- 


” Gilbert’s Annalen der Physik, xliii. 229. March, 1813, 
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stant proportion. “It must therefore be considered as a triple 
compound of carbonic acid with lime and strontian. The propor- 
tion in which carbonate of strontian exists in the arragonite is 
between 3 and 4 per cent. 

That so considerable a proportion of carbonate of strontian in this 
mineral could have been overlooked by those who hitherto examined 
it, must I think be ascribed to this circumstance, that they con- 
ceived sulphate of strontian to be as insoluble in water as sulphate 
of barytes; and therefore supposed, that if arragonite contained 
strontian, that earth would be precipitated from the muriate or 
nitrate by means of sulphuric acid, or a sulphate, when so much 
diluted with water that the lime would remain in solution, But 
that this supposition is not accurate, I have already had an oppor- 
tunity of showing, in my analysis of sulphate of strontian from 
Suntel. . 

Besides, strontian and lime have many common chemical proper- 
ties. Hence there is some difficulty in separating them from each 
other; and I only succeeded in my object by dissolving arragonite 
in pure nitric acid, evaporating the solution till it crystallizes, and 
digesting the crystals in alcohol, which does not dissolve the nitrate 
of strontian. 

It is easy to satisfy oneself that arragonite contains strontian, by 
evaporating a solution of it in nitric acid. When it is sufficiently 
concentrated, crystals of nitrate of strontian form in the cold solu- 
tion; and even sometimes during the evaporation, when the solu- 
tion is very neutral, small octahedral crystals of nitrate of strontian 
fall down, which remain undissolved when washed in alcohol. 

But is this admixture of carbonate of strontian sufficient to ac- 
count for the striking difference in structure between arragonite 
and calcareous spar? This is a question of some intricacy ; but I 
conceive it must be answered in the affirmative. Various experi- 
ments which I have made on native specimens of bitterspar* 
appear to me to prove decisively, that a small quantity of one sub- 
stance, mixed with a great quantity of another, may notwithstand- 
ing determine the figure of its crystals. ‘Thus, I have analysed per- 
fect rhombs of bitterspar, from St. Gothardt, which contained only 
7 per cent. of carbonate of lime. It seemed likewise very evident, 
from the analysis of various specimens of sparry ironstone, or stee/- 
stone, as it is called, that their rhomboidal form is owing to the 
carbonate of lime which they contain. Is it not therefore probable 
that the crystalline form of arragonite is owing to the carbonate of 
strontian mixed with the carbonate of lime? As the carbonate of 
strontian has not hitherto been found fully crystallized, its structure 

is unknown ; so that we are unable to recognize it in arragonite. 


* This set of experiments was undertaken in order to examine the law given by 
Berzelius in the Annalen der Physik, xl, 305, for the formation of triple salts (or 
double salts, as he calls them), The results which 1 obtained accord perfectly with 
the views of that philosopher, and serve to confirm them, 
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But is not the fact, that arragonite and strontianite have been often 
confounded together, in favour of my supposition? 

I shall conclude by remarking, that I have found some per cents. 
of carbonate of lime both in the Saxon strontianite, from Braunsdorf, 
near Freiberg, and in the Scottish strontianite, which Pelletier and 
Klaproth analysed. It was this mixture of a little carbonate of 
lime with the carbonate of strontian which led me to the anaiysis of 
arragonite. The result has been the discovery which I have the 
happiness to communicate in the present letter. 


I. 


On Arragoniie, and the Chemical Difference between it and Cal- 
_eareous Spar. By Stromeyer, Professor of Chemistry at Got- 
tingen.* 


The history of the author’s examination of this problematic body 
fs as follows:—As he was engaged last winter in the analysis of a 
mineral discovered at Braunsdorf, near Freiberg, which some consi- 
dered as a strontianite, and others as an aragonite, it occurred to him 
that it would be worth while to subject arragonite itself to a new 
chemical analysis. He found the mineral in question a strontianite, 
containing some per cents. of carbonate of lime. On analysing 
again the Scottish strontianite, examined by Klaproth and Pelletier, 
he found that it likewise contained some per cents. of carbonate of 
lime. Hence he was Jed to suspect that some of the native carbo- 
nates of lime might also contain some carbonate of strontian. The 
great external resemblance between arragonite and strontianite led 
him to pitch upon that mineral as most likely to verify his sus- 

icion. 

Kirwan had already conjectured, from the similarity between ar- 
ragonite and strontianite, that the former contained a portion of 
strontian, But Bucholz and Thenard, who examined arragonite 
expressly to determine whether it contained any strontian, could 
not detect in it the smallest traces of that earth. But their experi- 
ments did not appear to the author sufficiently decisive to demon- 
strate the absence of strontian in arragonite. Besides, various 
analyses of bitterspar, and of the mineral called steelstone, had 
satisfied him that the acute notion of Professor Haussman, respect- 
ing the influence of the power of crystallization of certain sub- 
stances in determining the crystalline form of other substances, 
was not without foundation; and that substances which possess a 
very strong tendency to crystallization, even when mixed in very 
small proportions with other bodies, may yet be able to impress 
upon them their own determinate crystalline form. It was therefore 
not very unlikely that the crystalline form of arragonite might de- 
pend upon the presence of strontian, 


# Gilbert’s Annalen der Physik, xly. 217. October, 1813, 
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Perfectly neutral nitrate of strontian is insoluble in alcohol; 
while, on the other hand, nitrate of lime. dissolves in alcohol. 
Upon this property the author grounded his method of examining 
whether arragonite contained any strontian. 

Even the first trials which he made answered his expectation. 
He employed, for the purpose, arragonite from Vertaison, in Au- 
vergne, with which almost all. preceding chemical analyses had 
been made. On the cooling of a neutral and sufficiently concen- 
trated solution of arragonite in nitric acid, and even sometimes 
during the evaporation, some octahedral crystals separated which 
were insoluble in alcohol, and possessed all the properties of nitrate 
of strontian. More than twenty experiments, made with perfectly 
pure, and with various varieties of crystallized arragonite, gave the 
very same result; so that there could be no doubt tuat arragonite 
contains some per cents. of strontian. 

These experiments were repeated with the prismatic arragonite 
from Migranilla in Valentia and from Molina in Arragon, with the 
columnar arragonite from Dax in the ci-devant Bearn, from Iberge 
in the Hartz, from Neumarkt in the Oberpfalz, and with the co- 
lumnar and fibrous arragonite from Mordklinge in Lowenstein in 
Swabia, and from the Faroe Islands. All these yielded the same 
results as the arragonite of Auvergne. A portion of nitrate of 
strontian was extracted from each, 

In two minerals to which the term arragonite has been applied, 
namely, ironbloom (eisenbluthe), and, fibrous lime ( foserkalke) from 
Westphalia, no strontian was found. The ironbloom is a pure car- 
bonate of lime, and in the fibrous lime there are some per cents. of 
gypsum. But neither of these minerals possesses the character of 
arragonite, while they both agree perfectly with the properties of 
rhomboidal calcareous spar. 

Experiments, which the author made with a great variety of spe- 
cimens of calcareous spar, showed that carbonate of strontian is an 
essential constituent of arragonite; for in none of them did he find 
the least trace of strontian. in two specimens of columnar calca- 
reous spar, indeed, when he treated the dry, nitrate of lime with 
alcohol, a very slight muddiness took place, which was removed by 
the addition of a few drops of water, and was not again produced 
by the muriate of barytes. Hence it might be owing to the pre- 
sence of an atom of strontian. But both these specimens of cal- 
careous spar exhibited here and there traces of a conchoidal 
fracture. 

After the author had convinced himself that arragonite differs 
from calcareous spar, by. containing, as a constituent a portion of 
carbonate of strontian, and that arragonite is in reality a triple salt, 
he undertook the exact chemical, analysis of,three of the most re~ 
markable varieties of arragonite; namely, that from Bearn, that 
from Molina in Arragon, and that from Auvergne, And by way 
of comparison with them, he analysed two very pure and perfecthy 
transparent ‘specimens of calcareous spar; one from iceland, the 


aa 
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other from the Hartz. The result was, that.the proportion of ear- 
bonate of strontian varies in different varieties of arragonite ; but 
that it is constant in the same variety. He has found the same rule 
to hold with respect to the magnesia in bitterspar, dolomite, and 
bitterkalk. The Arragonese and Bearne arragonite contains twice 
as much strontian as that of Auvergne ; while this last contains one 
and a half times as much as the varieties from the Hartz and from 
Faroe. 

The author found (fully verifying his opinion respecting arrago- 
nite) less carbonic acid in arragonite than in calcareous spar, in 
whatever way that quantity was determined; whether by exposing 
the minerals to a strong heat, or by expelling the carbonic acid by 
means of an acid, or by the quantity of carbonate of lime formed by 
passing the gas, extricated, through lime water. 

There exists another striking difference between arragonite and 
calcareous spar. Arragonite contains a small quantity of water che- 
mically combined, as is obvious from the appearance of an enamel, 
and the efflorescence which takes place when arragonite is exposed 
to a slight heat. Rhomboidal calcareous spar contains no water 
chemically combined with it; and though exposed to the heat at 
which arragonite is altered, still retains its lustre, its transparency, 
and all its properties. It begins to alter only when the carbonic acid 
makes its escape. The small quantity of water driven off by heat 
from some varieties of calcareous spar is very various, and is only 
mechanically contained in them. Hence those spars only give 
water which decrepitate in water; and they yield the more the 
stronger the decrepitation is. This, as all decrepitations, is owing 
to the escape of water or air, which is mechanically confined between 
the lamellz of the crystals, and therefore ought not to be consi- 
dered as characteristic of certain bodies. The remarkable trans- 
parency of Iceland crystal is owing, I conceive, to the total absence 
of water in it: for it does not decrepitate, and it may be heated 
almost to redness without undergoing any change. ‘The efflores- 
cence of arragonite, when exposed to a moderate heat, gives us, as 


Haiiy has already remarked, an easy and sure mode of distinguishing ° 


it from rhomboidal calcareous spar. 

The author found likewise evident traces of oxide of manganese 
and oxide of iron in arragonite. ‘The first is in all probability in 
the state of a carbonate, and chemically combined with the other 
two carbonates. The arragonite of Auvergne contains none of it. 
Hence it is not an essential ingredient. The oxide of iron seems to 
be in the state of an hydrate, and only to be mechanically mixed 
between the Jamell# of the mineral. This appears obvious from 
the Spanish arragonite, which contains the most oxide of iron, and 
owes its colour to it ; for when put into acids it becomes colourless 
and transparent; while at the same time the hydrate of iron sepa- 
rates from the plates, and subsides, ‘This hydrate contains a mixture 
of quartz, sand, and of gypsum, neither of which is to be considered 
as a constituent of arragonite, 
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The following table exhibits the constituents of 100 parts of 
arragonite, according to the medium of a number of experiments, 
varying but little from each other :— 


Columnar from 
Bastene and } Prismatic from |Columnar from 


Constituents, Dax, in the de-| Molina, in Vertaison, in 
parment of Arragon. Auvergne, 
Landes, 

Carbonate of lime ....... 94°8249 94-5757 97-1227 
Carbonate of strontian ... 4:0836 3°9662 2°0552 
Protoxide of manganese f NE 

with a trace of iron. } o738 Tess 

+ Hydrate of iron, with 

quartz, sand, and — 0°7060 _ 

PRIS ao a's Jain asa ,« 
Hydrate of iron ......... _— _— 0:0098 
Water of crystallization. . _ 09831 89-3000 0°2104 

99°9855 99°5489 99-9981 
Or, 
BRIT Sabb Soe Sher as can 5 53°3864 53°6225 55°0178 
HATES Rl a aan 2°8808 2°8187 1-4498 
EP Retisate war acet osl-gete 0-0939 —_ 0-0098 
Carbonic acid........... 42°8669 AQ: 4476 A3°2896 
Waiter of crystallization. . 0°9831 0'3021 0°2104 
100-2111 99-1909 


The following table exhibits the result of the analysis of the two 
specimens of pure rhomboidal spar :-— 


From Andreas- 


From Iceland. berg, 
Miu hcioahe det Sie Rae E eRe: 
DMO DY tie sb ata en danas tn p\oby vais 56°15 559802 
Oxide of manganese, with a ny: Old 0'3568 
OP EAU Ss. cee aldsh en ce taut. & 
Carbonic Acid <i Wishes dels bie Seidl sin wre 43°70 43°5635 
Water of decrepitation ............ _ 0 1000 
100-00 100-0000 


These proportions of native carbonate of lime agree with the 
latest determinations of Berzelius and the author respecting artificial 
carbonate:* and afford a new proof that natural combinations con- 
sist of the same invariable proportions as the artificial. 


* Carbonate of lime, according to Berzelius, is composed of 56°4 of lime and 
43°6 carbonic acid, 
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Il. 


On Strontian as a Constituent of Arragon. By the Academician 
Gehlen. * 


(In a Letter to the Editor, dated March 4, 1814.) 


According to your wish, I communicate to you, for insertion in 
your Journal, my experiments on Stromeyer’s discovery of strontian 
In arragonite; and [ do it the more readily, because there is some 
difficulty in bringing this constituent into view: 

Professor Stromeyer’s discovery became known to me at Land- 
shut. The effect which it produced on Professor Fuchs and me 
induced us to undertake a set of eXperimenis in order to assure 
ourselves of the accuracy of the statement. 

But though we followed the mode pointed out by Mr. Stromeyer, 
we were not able to obtain any satisfactory results respecting the 
strontian. We digested alcohol of about 90° upon the dry solution 
both of Spanish and French arragonite. There remained no pon- 
derable residuum, though the experiment had been made on 200 
grains of arragonite. A trace of undissolved matter remained, 
which was not taken up by water. Both solutions were gently 
evaporated to the consistence of a syrup, and set aside in that state ; 
but no crystals of nitrate of strontian made their appearance in the 
course of a week, as we had expected them to do. 

Another method was ‘now attempted ; namely, the evaporation of 
a solution of arragonite in nitric acid previously mixed with a certain 
proportion of solution of gypsum. It was expected that a double 
decomposition would take place, and that the strontian would in 
this manner be separated from the great proportion of lime with 
which it was mixed, and might in consequence be subjected to 
farther examination. A previous experiment with a solution of 192 
grains of carbonate of lime mixed with eight grains of carbonate of 
strontian verified this expected conclusion. ‘This solution being 
mixed with the solution of gypsum, and evaporated to the consist- 
ence of asyrup, let fall fine soft needles. ‘These being separated 
by the filter, and washed with weak alcohol, coloured the flame of 
the blow-pipe purple red (as is the case wth sulphate of strontian). 
It was now treated with an alkaline carbonate, and the residuum, 
being washed, was dissolved in muriatic acid. ‘The solution crys- 
tallized in fine needles, soluble in alcohol, and giving that liquid 
the property of burning with a purple colour, and thereby showing 
decisively that it was strontian. 


But a similar experiment made with a solution of arragonite was’ 


not equally successful; for the portion that separated was not of 
such a nature that it could be readily recognised. My departure 
for Vienna prevented the farther prosecution of these experiments. 


* Schweigeer’s Neues Journal fir Chemie und Physik, x. 133, 1814, | 
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We were anxious to try the effect of the absolute alcohol of 
Richter. Mr. Moser, in Vienna, to whom I stated what I had 
done, gratified my wishes, and made the experiment with absolute 
alcohol. With asolution of 96 grains of carbonate of lime and four 

ains of carbonate of strontian, the alcohol left a residuum which 
exhibited the properties of nitrate of strontian: but 100 grains of 
Spanish arragonite treated in this way gave so little insoluble 
matter, that it could not be distinguished upon a small filter. Mr. 
Moser wished to prosecute these experiments. 

After my return, in January of this year, a copy of Bucholz’s 
Pocket Book for 1814 came tohand. Here (p. 32—48,) he relates 
his unsuccessful attempts towbtain strontian from arragonite, either 
by the process of Stromeyer, or by one which he himself had con- 
trived; namely, to decompose the dry residuum, obtained by evapo- 
rating the solution to dryness, by means of a red heat, and to 
separate the caustic strontian from the lime by means of its greater 
solubility in water. When to all this I add that a celebrated French 
analyst, to whom Stromeyer’s discovery had beeu communicated by 
a German residing in Paris, was equally unable to succeed in 
verifying it, I do not see any reason that I had to be surprised at my 
own want of success. 

Yet the fact was so simple ; the experiments made by Stromeyer 
depended upon properties sufficiently established; and they required 
nothing but attention to ensure accuracy, I could not bring myself 
to conclude that Stromeyer, of whose usual accuracy I was well 
aware, had repeated his experiments a great number of times with- 
out determining the nature of the matter separated, notwithstanding 
the facility with which that could be done. Various circumstances 
occurred to me, which might have prevented my success, and ren- 
dered a repetition of the experiments requisite, with all the precau- 
tions suggested by our previous knowledge. J had the good fortune 
at last to be successful, and to confirm the statement of Stromeyer. 
At the meeting of the Mathematico-physical Class of the Royal 
Bavarian Academy of Sciences, on the 28th of March, I gave an 
account of these experiments, and laid. before them the strontian 
contained in arragonite, separated by Stromeyer’s and Bucholz’s 
methods, and in combination with nitric acid; first, in the state of 
crystals; and secondly, dissolved in weak alcohol; exhibiting its 
combustion with the well known red flame, and contrasting it with 
the yellow flame yielded by nitrate of lime. 

I shall now state a few particulars respecting the experiments.— 
After L had prepared absolute alcohol, 1 in the first place made a 
comparative experiment with a direct mixture. A solution of 384 
grains of carbonate of lime and 16 grains of carbonate of strontian 
in nitric acid was divided into two equal portions. The one half 
was evaporated to dryness in a small porcelain capsule, and the 
residuum being reduced to a fine powder in the same temperature, 
and the whole of the water which it contained being driven off, it 
was covered with a glass plate, and allowed to cool, It was then 
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brought to the consistence of a syrup with a portion of absolute 
alcohol. This was thrown into a glass, and the capsule was washed 
clean with alcohol. The glass was then kept agitated, and absolute 
alcohol was gradually poured in till the powder was completely 
dissolved. The solution thus formed was milky, and in 12 hours 
deposited a white sediment, and became clear. ‘The whole was 
thrown upon a filter kept covered with a glass plate, and what 
remained upon the filter was washed with alcohol. It exhibited the 
properties of nitrate of strontian. 

The other half of the solution was (in order to verify the accuracy 
of the process contrived by Bucholz, for his own trials were upon a 
very small scale,) evaporated to dryness, and the dry mass exposed 
to a red heat in a platinum crucible till the whole nitric acid was 
decomposed. ‘The residue was digested in boiling hot water in a 
covered platinum crucible, the milky liquid was thrown upon a 
covered filter, and what temained upon the filter was likewise 
washed with hot water. The whole of this liquid solution, which 
might amount to rather more than six ounces, being put into a 
retort furnished with a receiver, was distilled down to the quantity 
of 11 drams. Next morning small sandy crystals were visible upon 
the sides and bottom of the retort. Unexpectedly there appeared, 
half an hour after, a distinct, though small, groupe of plumose 
crystals, obviously of strontian. Without waiting any longer, some 
nitric acid was poured irto the retort, and the solution was evapo- 
rated to dryness. Even during the evaporation small crystals 
separated, which, being kept, were washed with absolute alcohol in 
the same manner as nitrate of lime, described above. 

Two solutions of columnar arragonite from Auvergne, each of 200 
grains, were treated exactly in the same manner. In these experi- 
ments the strontian did not crystallize so soon as in the preceding ; 
but it showed itself in the same manner when the retort was washed 
with nitric acid, and when the solution was treated in the way 
before described. 

Thus is the discovery of Stromeyer confirmed; and thereby a 
dispute, long carried on, finally settled. It shows us that between 
two branches of the same science not a single discrepancy exists ; 
and that when any such makes its appearance, it is not necessary 
for us to modify the principles of either the one branch or the 
other; for we may be certain that the discrepancy will finally dis- 
appear by the discovery of some ingredient hitherto overlooked. In 
respeet of chemistry, in particular, it shows us that we must 
have recourse to all the aids with which the science furnishes us : 
and that though the analysis has sometimes to struggle with great 
difficulties, it does not finally forsake us. 

There still exists a similar discrepancy between chemistry and 
eryctography, in respect of the anatase and rutil ; but these mine- 
rals, unless { deceive myself, contain the titanium which is common 
to both in different states of oxidation; and there is the same 
difference between them as exists between those ores of iron which 
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contain the iron in a minimum and maximum state of oxidize- 
ment. 

As to what Stromeyer has said in the above quoted letter to Pro- 
fessor Gilbert respecting the influence of the strontian which it 
contains upon the crystallization of arragonite so different from the 
form of calcareous spar, | might assent to it from what I myself said 
in your journal in my dissertation on prehnite, &c. (vol. ili. p. 1985) 
but the opinion being still undecided, in consequence of our igno- 
rance of the crystalline form of carbonate of strontian, I may put 
the question, whether, when bases and acids are crystallized, either 
the combination of the same base with different acids, or of different 
bases with the same acid, they do not follow the same law, according 
to which, when the figure of certain compounds of the same base is 
known, the still unknown figures of the other compounds may be 
conjectured? It were to be wished that our crystallographers were 
more of crystallologists than they have hitherto been. 

It is of some importance to inquire into the cause why Stro- 
meyer’s method of separating strontian from arragonite failed at 
first, both in my hands, and in those of various dexterous and 
accurate chemists. 1 am not yet qualified to give an opinion on this 
subject, as I have not yet seen Stromeyer’s paper on the subject, 
and therefore do not know the minute details of his experiments. 
From the columnar arragonite of Auvergne I succeeded in sepa- 
rating strontian by means of alcohol by both processes ; and I sent 
the matter remaining on the filter to Bucholz, for his farther satis- 
faction. With the arragonite of Neumarkt, on the contrary, from 
which I easily obtained strontian by Bucholz’s method, by satu- 
rating the solution obtained from the residue after exposure to a red 
heat, with nitric acid, and evaporating, though not in so large a 
peepee as from the French arragonite, the treatment with alcohol 

oes not seem to answer so well. ‘The solution indeed was opalescent 
at first; but it did not become muddy till after an interval of some 
days, and at last precipitated a very fine slime, by no means in 
considerable quantity. Perhaps it is better after the evaporation of 
the solution to dryness, which separates any excess of acid that may 
be present, to dissolve the residuum in as much warm water as will 
dispose the solution to crystallize on cooling, and then to treat the 
crystallized mass with alcohol, according to Stromeyer’s method. 
That Bucholz did not succeed in the method contrived by him 
might be partly owing to the earthen vessel in which he decom- 
posed the nitrate by a red heat; for when such a vessel is employed, 
it is obvious that a considerable portion of the matter must be lost ; 
but his failure seems to have been principally owing to his having 
trusted entirely to the crystallization of the strontian, obtained by 
water from the residue exposed to a red heat, without employing 
any other test of its presence. 

The most striking circumstance of all is, that Biot and Thenard, 
whose apparatus for measuring and weighing was considered as very 
complete, found the same proportion of carbonic acid in arragonite 
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and carbonate of lime. ‘This determination must be very doubtful, 
if we consider the different proportion of carbonic acid in carbonate 
of lime and carbonate of strontian, and recollect that Stromeyer has 
found 3—4 per cent. of carbonate of strontian in arragonite. 

I might write to you here of several other observations which I 
made during the course of my experiments, especially of a remark- 
able appearance which I observed during the decomposition of the 
nitrates by a red heat; but as I could not make you acquainted 
with the conclusion of my experiments, I think it better ‘to defer 
the whole to a future letter, satisfying myself at present with having 
confir med and established Stromeyer’s discovery. 


Artic.e ITI. 


On the Analogy between the Prismatic Spectrum and the Musical 
Division of Sound. By David Huston, Esq. 


(To Dr. Thomson.) 

SIR, 

Tue remarkable analogy subsisting between the diatonic division 
of sownd and the prismatic division of light has been often observed, 
and has given rise to the following observations, and perhaps sweep- 
ing conclusions :— 

. That the minor mode in music is the most natural; and that 
aus prismatric spectrum exhibits that mode or key, if Newton’s pri- 
mitive colours be regarded as Ist, 3d, and 5th, or the common 
chord. 

2. That the rays of heat accompany those of light in a spectrum * 
of two series, in the adjoining key (to speak musically) to that of 
light; that is to say, the “ fifth” of the prismatic series (blue) is 
adopted by the spectrum of heat for its fundamental or key-note— 
descending and increasing in intensity till it reaches the third (being 
there without the red ray or key-note of the visible spectrum) above 
the diapason ; from whence it diminishes in the same ratio as the 
coloured rays, until it has completed the octave. That the rays 
termed deoxidixing are only the more refrangible rays of heat; and 
that they climb or extend beyond the violet ray up to the key-note 
(or situation of blue, supposing another series of prismatic colours) 
exclusive. 

3. That if we imagine a series of prismatic spectra in succession, 
like the octaves of a piano-forte, we shall ever find that metals 
oxidate downwards: in other words—that as their dose of oxygen 
increases, the colours they exhibit move down in this order; tin, 
antimony, and arsenic, being exceptions, but not violations of this 
law. 


* Ihave used this word from sheer necessity. 
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Reasons. 


1. The accompanying figure, No. I., is Newton’s measurement 
of the spectrum divided into 12; No. II., the minor series of 
sound exemplified by the blank chromatic divisions ; No. UJ., the 
major series exhibited in a similar manner. 


No. I. 


No. I].—The Minor Series. 


shoe 


No. Ill.—The Major Series. 


PL 
noe Boe Gece 


It may be readily seen by comparison of measurement, that if 
yellow be considered a third to the key, that the key is minor; for, 
if we choose a great third, we must adopt the commencement of 
greett. And here it may be necessary to insist on what must be 
known to every person latently, though seldom, L believe, promi- 
nently considered—namely, that every sound except the one we set 
off from is only an announcement of distance from that one (asa 
clock informs us of the number of hours which are past), and not a 
signification of any quantity between two points, but merely a very 
point itself. A contrary notion is apt to be imbibed by those in the 
practice of using keyed instruments. ; 

It is worthy of remark that persons who have little opportunity of 
hearing artificial music almost always adopt the minor mode when 
they attempt to sing: the wild chanting of a country boy is inva- 
riably minor, and, which is still more singular, so are nearly all 
the celebrated London Cries. 


5 6 
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2, The reasons for this hypothesis arise of course from the cele- 
brated experiments of Dr. Herschel and Sir H. Englefield; but 
particularly from the latter gentleman’s statement of the degrees 
of heat exhibited by the thermometer placed in the several prisma- 
tic rays from dive downwards. As the intensity of light in the spec- 
trum is found in the region analogous to the situation of the musical 
third; so, if we imagine the rays of heat to be in a kindred key 
with light—to bear the same relation that the key of E minor bears 
to the key of A minor in music—we may immediately see a reason 
why the greatest heating power is without the range of the prismatic 
colours; for there is the situation of the third of E minor. It is 
not so easy to account why the deoxidating power should be great- 
est beyond the violet ray. I am inclined to think (from analogy 
only, for [have not the means of making experiments) that the 
commencement of the violet colour must be the seat of its greatest 
energy; and if this is not the case, I can only suppose that this 
faculty increases with the refrangibility. 

3. All the metals that I am acquainted with (gold and copper 
excepted) display when most devoid of oxygen a pale blue colour— 
or that point in the spectrum where heat is first acknowledged by 
the thermometer. By areference to your valuable Table of Me- 
tallic Oxides, it will be seen that they obey the order just pointed 
out in a very decided manner; that as they lose their heat and ac- 
quire weight by the addition of oxygen, so they descend in the order 
of colours (supposing spectrum to follow spectrum),—not in the 
same gradations; for some appear to take surprising leaps, while 
others glide through almost every shade. Lead is an example of 
the latter; and steel (respecting the oxidizement of which Sir H. 
Davy has lately satisfied himself) in the tempering fairly and cleanly 
passes through and completes the octave :—I say octave, because 
the last colour is light blue, from whence it started; and all this 
before it becomes the Llack oxide, the first stage :—to make the 
peroxide, it has to descend again to red (repeating, perhaps, all 
that progress which we were before enabled to view, and forming 
ihe distance of what is called a ¢welfth in music from the black 
oxide). Copper has been observed also to display a variety of tints 
before the black oxide is confirmed: doubt not but that they pro- 
ceed in the same line of march. Gold presents us with a purple 
oxide. 

Hoping I have rendered myself intelligible, but much fear- 
ing that I have not, 

I am, Sir, yours most respectfully, 
Davipv Huston. 
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ArtTicLE IV. 
On the Antilunar Tide. By John Campbell, Esq. of Carbrook. 


(To Dr. Thomson.) 
DEAR SIR, 

I oBsERVE in your Number for June last a notice relative to the 
antilunar tide; and although your Correspondent has not entered 
into the subject in such a manner as to require an answer from 
either the advocates for the Newtonian theory, or from me; yet, 
as it affords an opportunity of illustrating a point in which L 
humbly conceive the opinions I have published in your work have 
a considerable advantage over those taught in the Newtonian 

School, I shall offer a few remarks on the article. 

Your Correspondent W., though he does not seem to perceive 
it, has given you a crude edition of Ferguson’s theory. ‘The prin- 
ciples on which he accounts for the antilunar tide are,—1. That 
the farther parts of a fluid body (by which he means the parts near 
the surface) have greater centrifugal than centripetal force, and 
would fly off, were they not restrained by the general mass; whilst 
the near parts (7. e. nearer the centre) have more centripetal than 
centrifugal force, and would fall to the centre, were they not re- 
strained by the same cause. 2. That for these reasons a fluid body 
turning round a centre out of itself must assume the form of an 
oblong spheroid, gravity and projectile force being the sufficient 
and obvious cause of each; that is, he ascribes the antilunar tide to 
an excess of centrifugal force. According to Mr. Ferguson, the 
antilunar tide is caused by the centrifugal force of the side of the 
earth farthest from the moon being increased by the enlargement of 
the circle round the centre of the orbit in which the earth is sup- 
posed by him to move. One can understand Mr. Ferguson’s prin- 
ciple. An enlarged orbit travelled in equal time must increase 
velocity and centrifugal force. The only unfortunate circumstance 
in his explanation is, that it is inconsistent with the fact. The side 
of the earth farthest from the moon does not always perform the 
largest orbit, and therefore his ingenious theory cannot be true. 

This insuperable objection evidently occurs with equal force to the 
opinion of W., who, like Mr. Ferguson, introduces, as the cause of 
the antilunar tide, the excess of centrifugal force in the farthest part 
of the earth, moving round a centre of itself. For unless the 
movement of the antilunar side of the earth be encurvated, round 
a centre out of itself, the circumstances, which in his opinion ob- 
viously cause the tide, do not exist. But, as has been stated in oppo- 
sition to Mr. Ferguson, the antilunar side of the earth does not 
always move in a curve concave to the moon; and therefore the 
centrifugal force, as introduced by W., will not apply. As little 
will the centripetal force avail him; for even were there any foun- 
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dation for his notions as to the nearer parts having an excess of gra- 
vity to the centre of the orbit, the tide thereby occasioned would be 
a solar tide, and would correspoad to the forces of the attraction of 
the sun, and not of the moon. In truth, however, there is no foun- 
dation for the opinion of your Correspondent, as to the excess of 
centrifugal and centripetal forces in the farther and nearer parts ; 
and therefore I need not pursue the argument against them. What 
I wish chiefly to submit to your consideration, and through your 
work to those who will admit of no improvement on the discoveries 
of Newton, is the circumstance, that the Newtenian theory of the 
antilunar tide, as well as that opposed to it by Mr. Ferguson, re- 
quires certain movements of the earth, which withdraw the pheno~ 
menon from being the simple effect of gravitation. 

This, though not conclusive, appears to my mind a strong cb- 
jection to the Newtonian theory. ‘The lunar tide is admitted on all 
hands to be a simple effect of the moon’s attraction; but when we 
inquire as to the cause of the opposite tide, another principle is in- 
troduced in aid of what on the nearer hemisphere is of itself 
sufficient. Every analogy pleads against this: besides, if the 
moon’s attraction is strong enough to produce such an effect on one 
side of the earth, what arrests its progress, what sets the bound to 
its operation, on the opposite side? It must operate with a force 
diminished merely by the increased distance; and therefore any 


other additional principle would, as I have elsewhere stated, pro-. 


duce a redundant effect. 

I beg leave to put a question, to which I hope fora reply. Sup- 
pose the miracle of Gideon were to be repeated on a more extensive 
scale; that the voice which bade the planets roll were to fix them 
stationary in any points of their orbit; in such circumstances, 
would or would not the antilunar tide cease to flow? ‘The lunar 
tide, it will not be disputed, would continue to oblongate the earth. 
Would there be no corresponding swell on the opposite hemisphere ? 
Let the Newtonian explain how this would happen on his prin- 
ciples; I need not recall to your recollection the simplicity with 
which it is explained on mine. 

I am, dear Sir, yours faithfully, 
Joun CAMPBELL, 


ARTICLE VY. 


On the Rise of Water in the Chesswater Mine. 
By Mr. John B, Longmire. 


{To Dr. Thomson.] 
SIR, ; 
I reap in alate Number of your valuable journal some questions 
by Mr. Moyle, of Helston, in Cornwall, respecting the entrance of 
6 
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water into mines. Mr. Moyle mentions an influx of water into the 
Chesswater mine, which he endeavoured to account for; but on his 
ideas not meeting with the approbation of his friends, he was in- 
duced to request you, or some of your readers, to ‘ explain the 
cause on proper hydrostatic principles.” ‘The following observa: 
tions were made in consequence of this request, and are respectfully 
submitted to yours, his, and his friends’ consideration. 

Mr. Moyle says that the Chesswater mine is 120 fathoms deep. 
At the bottom of this mine the water is collected into a level of 
considerable length, and is then lifted out of it, by a steam-engine, 
- to the earth’s surface. Lately, after the engine bad ceased working 
a few minutes, and when the lowest level was full of water, a feed 
of water very unexpectedly made its appearance at the top of a 
small pit, or wins, one fathom deep, which is situated in a level 16 
fathoms above the lowest level, and then passed along the former 
level to the engine-shaft, in which the water “ rose slowly and pro- 
gressively.” Mr. Moyle, because ‘ water will always find its own 
level, let what will retard its progress,”’ was justly surprised at its 
entrance into the mine at such a height, while the reservoir below 
remained in a great measure empty; but he thinks the following 
reasoning will account for it. ‘The places where the water entered. 
the mine at the lower level are just sufficient to admit the regular 
feeds ; but after the water had covered these inlets, and in propor- 
tion to the height to which it rose, it offered such a resistance to the 
feed of water, that a part of it rose to the next outlet, the head of 
the wins, while the remainder entered the mine, as usual, at the 
lowest level. 

The altitude of the feeds of water in the channels through which 
they pass to enter the lower level, would certainly be increased 
when that level was filled with water; because the resistance which 
the water in it would offer to the entry of the feeds would be equak 
to the friction that the feeds would meet with in passing through 
the water in the level, and up to its surface, in the pit. But it is 
evident that the channels would be completely filled with water to 
the top of the wins before any part of the feeds, which before en- 
tered the lower level, could pass along the upper level to the pit ; 
and, in consequence, the water in these channels would posses a 
power equal to that of a column of water of 16 fathoms high, to 
force itself into the lower level. Now this is a power adequate to 
overcome the resistance it would meet with in passing through a 
very long horizontal passage filled with water; but whether or not 
it would. be more than‘ sufficient to force itself to the engine-shaft 
is what | cannot answer with certainty, because the distance is not 
exactly ascertained; but, as Mr. Moyle says the lower level is “ se- 
veral fathoms” in length, I suppose the feeds of water are not 
situated from the shaft above 50 or 60 fathoms; and if so, the 
increased altitude of the water to 16 fathoms, and the consequent 
entry of a part of it into the upper level, cannot, 1 think, be pro- 
duced by the resistance that the feeds meet with in travelling to the 
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engine-shaft; because the resistance is made a cause much less 
powerful than the effect it is supposed to produce. 
Two or three probable conjectures may be offered to account for 
the sudden appearance of the water in the upper level; but no per- 
_son, except one that is intimately acquainted with the peculiarities 
of that part of the mine in question, can give the real cause. If 
the water be a part of that which before entered the lower level, 
we may suppose that at the time the engine ceased to work, the 
channels through which it entered the lower level were too small 
for the then quantity of water in the feeds; so that they could not 
force themselves into it, without first completely filling the chan- 


nels to within two or three fathoms of the higher level, and ~ 


thereby acting with the power equal to that of a column of water 
of the same height and area. With this altitude we will suppose 
the feeds could make their way into the lower level, as they were 
collected into the channels. But when the engine stopped, and 
the water had filled the lower level, they would have to overcome 
the resistance which the water in this level opposed to them in their 
progress through it: to overcome this resistance a certain increase 
of altitude was necessary; but before this was acquired, the feeds 
reached the upper level, and a part of them, if not the whole, 
passed along this level to the shaft. It is possible that the appear- 
ance of the water in the upper level may be owing to some tem- 
porary stoppage, either in the lower level, between where the feeds 
enter this level and the engine-shaft, or in the channels. If either 
of the two last instances be correct, the appearance of the water so 
high in the mine will be of short duration. It is also possible that 
either the stoppage may be permanent, or the feed of water in the 
upper level may not have communication with those in the lower 
level: in either case the water will continue to run along the 
former level. But of these conjectures I think the first is the most 
probable. 
Iam, Sir, with much respect, your humble servant, 


J.B. Longmire. 
Kendal, in Westmoreland, 
July 31,1814. 


ArticLe VI. 


Experiments to determine the Constituents of Axote. 
By John Miers, Esq, 
(Concluded from p. 193.) 


Symbolic Representation of the intire Changes that have taken place 
in the Gases now under Consideration. 


Warer, H O, and sulphureted hydrogen, S H, contaminated 
with an uncertain portion of hydrogen, H, as is always the case 
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when it is procured from the sulphuret of iron, were passed through 


a red-hot copper tube. 
4 4 a 4 5 


. We will suppose HO + SH + H passed on; one S is depo- 
sited either in combination with the copper, or separated and sub- 


3 
limed on the colder part of the tube. OS form one sulphuric acid 
1 6 1 
that is absorbed by the water. O combines with H to form A, 


2 3 4 
which enters into combination with S and H. H are left in an 
uncombined state. Now the gases received over water are found to 
consist of 4 per cent. oxygen, 52 hydrogen, and 44 unknown gas, 
possessing similar properties to azote. ‘These gaseous products will 
be found to agree with the foregoing’ deduction, the smaii portion 


of oxygen being considered as accidental, or as derived from the 
2 3 


water. The symbol of the unknown gas, then, is AS H. 


4 4 4 4 5 3 
The HO + SH + H are thus resolved: S and O S are con- 
2 8 4 
densed, while A S H and H are received over water in a permanent 
State. 

These gases, in consequence of some internal change of affini- 
ties, become condensed in time to nearly half their volume. Small 
regular crystals deposited themselves on the sides of the vessel, and, 
at the periods of opening the stop-cock, atmospheric air rushed in to 
supply the vacuum produced by the condensation of the contents. 
The gas became changed in its properties: It had acquired a 
peculiar fetid smell ; and although so large a portion of oxygen was 
admitted in the atmospheric air, it seemed all absorbed in its new 
combination, as not one particle was to be discovered by any of the 
known modes of detecting its presence. Notwithstanding also that 
a very large portion of rt inl had originally existed in the gaseous 
product, none was now discoverable in it, but by some chemical 
change, which let free a part from its combination. A peculiar 
acid gas was now found to exist in the gas, possessing very peculiar 

roperties. ‘This acid gas existed in a state of combination with the 

ydrogen, which it threw off whenever it entered into new combi- 

nations. A portion of the azote of the atmospheric air, admitted 

into the flask, was also found to have entered jnto the composition 

of the acid gas. ‘The quantity of atmospheric air admitted into the 
4 2 


1 
flask is to be represented by A O (two atoms), S having been pre- 
viously deposited in the crystals. 
Now, on examination, the mixed gas in the flask is found to 
consist of about 48*7 acid gas, 15°3 hydrogen, and 36 azote, per 
3 


4 
cent. Hence we may ascertain the state of this change: AO + 
8 3 + 22 4 3 3 
ASH + H —S are resolved into (SOA H + H) + A. The 
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2 


2 4 
symbol of an atom of acid gas is, then, SO AH; of the hydrogen 
: 3 3 


combined with it, H ; of the azote, residuum A. 


On the Composition of the Unknown Gas, resulting from the 
Decomposition of Water. 


According to the views afforded by the foregoing calculation, its 


2 3 
atom will be expressed by the symbol AS H. We will see how 
this result agrees with its ascertained properties, and we can at the 
same time deduce its composition. It will be recollected that 100 
cubic inches of this gas weighed 28°02 grains (p. 185). The weight 
of its atom will be (4 + 1:799 + 0399 =) 6°198. 


ie Oe 22.) 25 Jee Wee oe ee 
Ss ie Se (ogg ig 33 | BB | o8 
Thus for as SAB os a2. <a ws <0 
a #6 Se o =6 FS ofa 
28 Tie Bel Saubsy Bee el fb ees 
= - ba) = to oce 36 aae ZS to 
< & wv & < & < 
a a a a 
Sulphur ........... 6°198 4 :: 4°556 : 2°941 :: 28°02 : 18°09 = 
Azote’ ..'0s0 Riser ee 6198 : 1*799 :: 4°556 : 1°322 :: 28°02 : SIS = 27°5 
Hydrogen ......... 6198 : 0°399 :: 4°556 : 0°293 :: 28:02: 18 = 8071 
pu 
6198 4°556 28:02 = 108-21 


It is here shown that such a combination of azote and hydrogen 
gases holding sulphur in solution would weigh near 28 grains for 
every 100 cubic inches. It will appear singular when we observe 
that the proportion of the azote to the hydrogen is exactly similar 
to that of ammonia: in short, that this gas is a combination of the 
elements of one atom of ammonia united to two atoms of sulphur, 
and that such a compound exists in the gaseous state. Could it be 
supposed as a sulphuret of ammonia, our surprise would increase 
when our attention was turned to its chemical properties ; alkaline 
sulphurets are not only easily soluble in water, but are always eager 
to decompose it; in this case we perceive no relation whatevef 
between it and water. The present era is remarkable for the 
extreme peculiarity of its newly discovered bodies ; and we should 
not suffer the singularity of such a compound to lead us into the 
belief that it cannot exist. The combination is doubtless to be 
effected by other processes, diflerent from the one in which this was 
procured, 


To ascertain the Weight of an Atom of Acid Gas, 
I passed 2°25 cubic irches of the gas extracted from the flask 
through a solution of the super-acetate of lead; a precipitate of 
small black shining flakes instantly formed, which, when collected 
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and dried, weighed 1°72 grain. Now the mixed gas has been 
elsewhere shown to contain 48°7 per cent. in volume of acid gas, 
Hence if 100 : 48°7 :: 2°25 : 1°09575 = volume of acid gas com- 
bined with the oxide of lead :—100 cubic inches of acid gas have 
also been shown to weigh 35°38 grains. Hence if 100: 35°38 :: 
1:09575 : 0:3876 = weight of acid gas combined with the oxide of 
lead—and 1°72 — 0°3876 = 1°3323 = weight of the oxide of lead 
combined with the acid gas. The precipitate, then, consists of 


Yellow oxide of lead .............-+ 1°3323 
POUT CAR ya P55 heh s dnd oR are breyeit MP OOZO 


1°72 


We may hence calculate the weight of an atom of acid gas to 


be as— 
Atom of Atom of 
Oxide of lead, Acid gas, oxide of lead. acid gas, 


SSIS. 2) (OBSZG iss) QP-SF4 ss). 729591 
Calculation of the Composition of the Acid Gas from the Weight of 


its Atom. 
We have elsewhere deduced the symbol of an atom of acid gas to 


22 4 
be SO AH: the weight of its atom must therefore be 2 + 2 + 
3°599 + 0°533 = 8133. This will be found to agree wonderfully 
with that deduced from its combination with the oxide of lead, 
7°959, the numbers being as near as the nature of the experiments 
could lead us to expect. We may therefore proceed to determine 
the proportions of the constituents of the acid gas. 


8°133 : 2 :: 100 : 24°6 Sulphur. 
$133 : 2 3: 100 : 2476 Oxygen. 
8°133 : 3°599 3: 100 ; 44°255 Azote. 
8133 : 0°533 :: 100: 6°545 Hydrogen. 


8133 100 
Calculation of the Constituents of the Acid Gas from Experiment, 


We will attempt to deduce the composition of the acid gas from 
its combination with the oxide of lead. It is most probable that an 
atom of acid gas is combined with an atom of oxide of lead. We 
may hence proceed : 

For Sulphur.—Vhe lead must therefore be combined with 
sulphur in the precipitate in half the proportion to that in which it 
exists in the common sulphuret. Now the yellow oxide is com- 
posed of 100 lead and 7:7) oxygen; the sulphuret, of 100 lead 
and 15°42 sulphur. Then as 107°71 : 100 :: 1°3323 : 1:237 = 
quantity of lead-in the precipitate—and as 100 ae 33) ASS ot 


00953 = quantity of sulphur in the precipitate. 
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Hence if— 
Acid gas, Sulphur. Acid gas, Sulphur. 
0:'3876 : 0°0953, 3 ' 100.3. 24°6 
For Oxygen.—The lead must be combined in the proportion of 


one aiom to two atoms of oxygen, the same combination as the 
yellow oxide of that metal. ‘Then as 


< 


L ° L in precipitate. o in precipitate. 
TOO f sgeg ls 3 Shey = 0°09535 
AG, ° AG ° 


And 0°3876 : 0:0953 :: 100 : 24°6 oxygen per cent. 
For Axote.—We are not acquainted with any combination of 
azote with lead; but we have seen that there exists an atom of 
azote for every atom of oxygen in the precipitate. Hence we may 


04) bad 
arrive at the quantity of azote in the precipitate. As 1 : 1:799 :: 
c0) A oO A oO 
0:0953 : 0:17155 azote in precipitate—and as 1 : 1°799 :: 24°6 : 

A 
44°255 azote per cent. in acid gas. 

For Hydrogen.—We are also unacquainted with any combina- 
tion of lead with hydrogen; but we have calculated that there 
exisis two atoms of hydrogen for every atom of oxygen in the acid 
gas. We may hence deduce the quantity of hydrogen in the pre- 

0 2H 0 H 
cipitate. As 1 : 0°266 :: 0°0953 : 0°0253 = hydrogen in precipi- 
tate—and as 1 : 0°266 :: 24°6 : 6°54 = hydrogen per cent. in acid 
gas. ‘he constituents of the acid gas, then, are found to exist in 
these proportions :— 


In the quantity 
In the precipitate. formed in flask. Per cent. 


Sulphur..... 0°09535 = 15993 = 24°6 
Oxygen .... 0°09535 a 1°5993 = 24°6 
Azote ...... O17155 = 28757 = § 44°26 
Hydrogen ... 0°0253 == 0°4262 = 6°545 
03876 65005 100 


We will proceed to inquire how these numbers agree with each 
other, according to the laws of combination observed in most cases. 

The oxygen should be combined with lead in the precipitate in a 
similar or multiple quantity of that in the oxide of lead. The 
quantity of yellow oxide of lead in the precipitate is 1:3323 ; and 
as 107°7 : 7°7 :: 1'3323 : 0-0953 oxygen in the yellow oxide of lead 
in the precipitate, a quantity exactly corresponding to that of the 
acid gas existing in combination with it. Hence the law of Berze- 
lius, that the oxygen of the acid is a proportional quantity to that 
of the oxygen of the base, holds here exactly. According to the 
same laws, the azote ought to contain an equal or proportional 
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quantity of oxygen to that ascertained above. Now we have found 

that there exists 0°1715 gr. azote in the acid gas of the precipitate. 
A o A o 

Hence if 100 : 55°6 :: 071715: 0°09535 = oxygen in the azote, 

being exactly equal to the weight of the oxygen in the oxide of 

ead. 

The quantity of sulphur in the acid gas of the precipitate has 
been shown to be 0°0953 ; and it has been deduced to exist in 
combination with the lead in half the proportion to that of the 
common sulphuret. Now there exist 1:237 gr. of lead in the pre- 
cipitate ; and to convert this into a sulphuret would require 0-1907 
gr. of sulphur. If we take half this quantity, 009535, we shall 
have the exact proportion deduced to exist in the acid gas of the 
precipitate. 

The hydrogen has been shown to exist in combination with the 
oxygen of the acid gas in a double proportion to that existing in 


o H o H H 

water. Thenas 1 : 0°133 :: 0°09535 :: 0'0126 x 2 = 0:0253 in 

the acid gas of the precipitate. 

Exposition of the Arrangement of the Elements during the Changes 
under Consideration. 

The mixed gas extracted from the flask had for its constituents 
4°556 unknown gas + 0437 hydrogen + 0°507 oxygen = 5°5 
grains, originally occupying its capacity 37-704 cubic inches; and 
5°7275 azote + 1°5225 oxygen = 7°25 atmospheric air = 12°75 
grains, that now filled the same capacity. It therefore consists of 


Weighing Equal in volume to 
grains, cub. in. 
Unknown gas........ 4°556 .....5 16°259 
Hydrogen ........%; 0°437 ....2. 19618 
ORYMER hah 14, dod Fo 2°0295......+ 6:026 
BONE is. 0s sista dine oa'e-ch. Pee O ve Mad. STS 
12°75 61°278 


There was a deposition of solid materials from these, calculated 
to consist of 
Grains, Cub, In, 
Sulphur... ..1°3417...... . 
Azote ..... OL 5FS wry 5.0/0 0°546 
Oxygen ....0°4302......0°277 
Hydrogen ..0°0683...... 3°062 
——— 2 — 4885 
10°75 gr. = 56°393 cubic inches 
Condensed by their peculiar combination into the capacity of 
37°704, or about 150 volumes into 100, which will be seen to 
agree with that ascertained by calculation, as described in the 
general table that will shortly follow. 
Now the mixed gas is found to consist of 
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Equalin Existing ina 


Tn weight volume to condensed state 
grains. cub, in, of cub, in. 
Sulphur ...-...6.00.202-. 15993 = oe 
A z0te 9/24). 0 IRI 20s ABB TSP 9728 5°308 
Oxygen .... ee eeeeeeee s+ oe) 5993 4'749 2°5982 
Hydrogen .... 06.052 <. + .0°4262 19-103 10°4557 
Acid gas. coi. od. wwesinvrie 9211695005 33°58 | 183619 
Hydrogen in combination? 4, : ) 
with the acid gas ...... Dipak Seiie as 
Azote remaining ..........4°014 13°5734 13°5734 
10°75 57°7134 37°704 


The volumes of the gases in their present state will therefore be 
seen to agree with those of the materials from which they were 
formed : we will now proceed to inquire how the respective quanti- 
ties of materials have individually been disposed of. 

The following gaseous products were formed from the elements 
of water, sulphureted hydrogen, and hydrogen:— 


s A O H 

= 4°556,Unknown gas, 
— | — 0507 | — |= 0:507|Oxygen. 

= 0°437|Hydrogen. 


5°5 |Weight of gas in flask, April, 1812, 
— (5°7275/1:5925| — |= 7:25 |Atmospheric air admitted Noy. 17, 1813, 


| 
| 


| 


2:941 |7:0495 2-0295|0°73 |—12°75 | Weight of materials. 

1°3417|0°1598 0°4302 |0°0683|— 2 Weight of crystals and moisture deposited 
|__-_|___|___'|_ on the flask. 

1:5993|6°8897 1:5993 '0°6617|—10°75 |Weight of mixed gas. 


The new arrangement of these elements will exist under the 
following form :— 


Ss A oO H 
1°5993 |2°8757 |1°5993 |0°4262 
— —s — |0°2355 


6°5005| Acid gas. 
0°2355| Hydrogen combined with it, 
4-014 |Azote uncombined. 


"1-5993 |6:8897 |1-5993 |0-6617|—10-75 | Weight of mixed gas. 

By considering an atom of acid gas to weigh 8*133, we have 
before calculated that it consists per cent. by weight of 24°6 sul- 
phur, 44°26 azote, 24°6 oxygen, and 6°54 hydrogen. 

The mixed gas is found to consist of 


Cub, In, Cub. Tn, Grs, 
Hydrogen....28 condensed into........ 15°3 weighing 0°6244 
Azote..... .36 occupying...... tre oeiere SG) etic 10°6416 
BCid! Gas oywd ars feeileigd ste axae tas des sei) ABT. osee ccs 17-234 

100° 28°5 © 


‘Hence the weight of 100 cub. in. of acid gas is found to be 35°38 grs. 

From these data we may calculate the volumes of the different 
constituents of the mixed gas, and the general view of its consti- 
tution will be seen in the following table :— 


& 
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Hence it will appear that 100 cubic inches of acid gas consist of 
182°677 cubic inches of gaseous matter, holding dissolved 8°7047 
grains of sulphur, all condensed into a volume of 100 cubic inches. 
The weight of all these materials, 35°38 grains, corresponds exactly 
with the calculated weight of 100 cubic inches of acid gas. 

The hydrogenated acid gas seems to be a curious combination, 
The action of the acid on metals and metallic salts appears to differ 
very materially from that of other known combinations. Although, 
like muriatic acid gas, it contains hydrogen united to an acid basis ; 
yet in combining with oxides its hydrogen is liberated, while that of 
muriatic acid gas is retained in combination.* The hydrogen cn its 
liberation is found to occupy a larger volume than when united to 
the acid gas; and if we were’to estimate the quantity of acid gas in 
the mixed gas from the amount of absorption by a metallic solution, 
we should evidently be wrong. ~ By adding the difference between 
the volumes of the disengaged hydrogen in its combined and un- 
combined states, to the amount of the apparent absorption, the 
pace will yield the volume of the acid gas in the mixed gas. 

e will cite an example: a portion of the mixed gas was sent 
through a solution of the muriate of bismath, when a bronzy 
precipitate immediately formed from the union of the acid gas with 
the oxide of bismuth; the amount of diminution was 33°77 per 
cent. The residuum contained hydrogen, which, on being deto- 
nated with oxygen in Volta’s eudiometer, indicated an amount of 
30°46 per cent. of the original volume of the mixed gas. Now the 
volume of the hydrogen in the condensed state of combination was 
16°76. Then 30°46 — 16°76 = 13°7 difference of volumes: 
33°77 + 13°7 = 47°47, volume of acid gas per cent. of mixed 

MG AG H 

gas. Hence 100 — 47°47 — 16°76 = 35°77 azote remaining, 
which quantities will, on referring to the table, agree remarkably 
well with the calculated volumes of the various ingredients of the 
mixed gas. ‘The small increased amount of hydrogen is owing to 
the gas having remained a long while over mercury, the results of 
the table having been estimated from the data afforded by its action 
on the oxide of lead when first put to trial. 


* This is owing to the constitution of muriatic acid. It will perhaps be worth 
while to mention that 1 am engaged in an interesting pursuit, in endeavouring to 
discover the form, disposition, and constitution, of the ultimate particles of bodies ; 
and the conclusions at which I am arrived are highly satisfactory. One of these 
conclusions enable me to announce that the long contested dispute with regard to 
the nature of chlorine will prohably be shortly setued. T have deduced an atom 
of dry muriatic acid to be composed of three atoms of hydrogen and three atoms 
of oxygen, or of 11°75 hydrogen and 88°25 oxygen; chlorine, of one atom of 
muriatic acid and one atom of oxygen, or 3H + 40, or 90°93 hydrogen and 
$07 oxygen, or 17°26 muriatic acid and 22°73 oxygen; muriatic acid gas, of one 
atom of chlorine and one atom of hydrogen, or one of muriatic acid and one of 
water, or of 88°25 oxygen and 11-75 hydrogen, or 97:07 chlorine and_2°93 
bydrogen, or 75 muriatie acid and 25 water. The weight of an atom of muriatic 
acid will then be 3°399; of chlorine, 4°399; of muriatic acid gas, 4°533; the 
two latter being about equal to those ascertained by Sir H, Davy. 
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Having proceeded thus far, we will now show how the results of 
experiment correspond with those ascertained by calculation in the 
foregoing table. 

It will be remembered that experiment indicated the presence of 
42-42 per cent. of condensed hydrogen in the mixed gas. It has 
been calculated that there exists 27°731 in the acid gas, and 15-3 
- combined with it = 43°031—a quantity agreeing with the above as 
well as the uncertainty of the data could lead us to expect. 

The results of the action of the mixed gas on various solutions 
exhibit proofs of its constitution according to the foregoing calcula- 
tions :— 
~ Acetate of iron absorbed 34:78 per cent.; hydrogen in the 
residuum amounting per cent. of the mixed gas to 29°89. Hence 
the mixed gas is composed of 


ET PS it Sie sey acme visigw'n maces Sees 


PA OTOSEN foe.) jan'w vis." /s siajaelegi so ayes i Ne 
Azote S aieme ore"a ie: leis, a twins sak cheie,si aia sits a DEEL 
100° 


Muriate of bismuth absorbed per cent., 33°77 ; hydrogen libe- 
rated, 30°46 :— ) 


MAGI BAS 2a ale Lia sie ig esate Wee red dnd -» 47°47 
Hiydiogemy c. honditisi.i wralafaiiehaversts «. 16°76 
Azote s).:c.% rstale eit ahs eet ive telar tipple. Whe 35°77 


Prussiate ef mercury absorbed per cent., 56°86 ; hydrogen libe- 
rated, 13°17 :— 


ARID BOS a0 lay cs 5 hin phells nic taletnc s Fares. Garp o 
A et SS EE AY a MY fe 
AZINE. dee stele aisha aiouaeenanie Sis Wchta sees ad. 


The cause of the great difference of result with this prussiate 
depends no doubt on some mutual change with the prussic acid 
that deserves examination. ; 

Water absorbed per cent., 39 ; hydrogen liberated, 27°56 :—~ 


GMM RS cos wane? as Véabev tees GPago 
Hydrogen ...... POO ea 
MS Lp ceed ata CRE Y BEE pes . 33°44 


If a small portion of the hydrogen and azote were also absorbed 
by water (as is very probable), the results will then come close to 
our calculated proportions. 

Phosphorus condensed per cent., 11°11. The residuum had a 
portion that precipitated metallic solutions equal to 35°55 per cent. 
of mixed gas. The remainder contained hydrogen per cent. of the 
gas, 30°98 :— 


Acid fas ee we ee ee en ee aeee ee eeenree 49°58 
Biyarasa ee Leese sh he ea ee 16°95 
AMNE cescccccreres Geb Uv pavia’s Sc | 
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Potash absorbed per cent., 31°16 ; hydrogen liberated, 36°46 :— 


Acid fas 8 ad Pee ted’ oa eee 
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At present I refrain from entering farther upon this subject; it 
rests with tle cultivators of chemistry to satisfy themselves of the 
correctness of these views, and to prove or disprove the facts con- 
tained in the foregoing pages. For this reason I forbear applying 
any name either to the ‘* unknown gas” or to the “acid gas” till 
the truth of their existence is confirmed beyond my own assertion. 
In the present stage of the investigation I think I may be warranted 
in drawing the following ) 


General Conclusions. 


1. It seems sufficiently well established that azote is a compound 
body, and that it has been formed from the elements of water. 

2. There can exist but little doubt that azote is composed of 55°6 
oxygen and 44°4 hydrogen per cent. in weight. 

3. It is evident that sueh a compound as sulphureted azote exists, 
and that it is composed of 52°65 sulphur and 47°35 azote, or of one 
atom of sulphur and one atom of azote. : 

4, The new gas described under the title of the “ unknown gas ” 
is one that has never before come under the notice of chemists, It 
would appear to be composed of two atoms of sulphur united to the 
elements of one atom of ammonia. It is very similar in its want 
of chemical properties to azote. ee 

5. The crystals deposited on the sides of the flask appear also 
novel combinations. ‘Their form is certainly different from that of 
sulphur; and their composition, as deduced in a former place, is 
only analogous to some of those of carbon. 

6. The acid gas is likewise a new and singular compound ; its 
properties being decidedly different froin those of any other known 
substance. It is a combination analogous to the prussic acid ; the 
former being composed of azote, hydrogen, and oxygen, united to 
sulphur ; while the latter is formed of the same materials united to 
carbon. Several striking coincidences might be pointed out in the 
relation of these two compounds. 

_ lam now on the point of recommencing my experiments on, the 
composition of azote, the obstructions to their progress being now, 
I hope, entirely removed. Whenever my little leisure will allow 
of their being completed, I will not fail to give you full informa- 
tion of their results. 

I remain, Sir, with much respect, 
Your obedient humble servant, 
London, June 28, 1814. Joun Mrers. 
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ArTIcLE VII. 


Memoir on Palladium and Rhodium. By M, Vauquelin. 
(Concluded from p. 222.) 


LY. 


Properties of the neutral Ammonio-muriate of Palladium, or of 
Submuriate of Palladium. 


This salt has a very fine rose colour. In this point of view 
palladium is better entitled to the name of rhodium than the metal 
which bears it. When we examine this salt we find that it is 
composed of very delicate, flexible, and brilliant needles, which 
form a spongy mass, very soft to the touch. 

Reduction Twenty grammes (308-88 grains) of the dry salt 
heated strongly in the heat of a forge in an earthen crucible fur- 
nished eight grammes (12314 grains), or 40 per cent. of a metal 
having the colour of unpolished silver. Its parts were united 
together, but incompletely melted. . 

This metal might be hammered or passed between rollers without 
breaking. 

To see better what takes place during the decomposition of this 
salt of palladium by heat, I exposed it to the blow-pipe. It melted, 
diminished much in volume, and exhaled vapours of sal ammoniac 
and oxymuriatic acid. It is the melting and the diminution of 
volume of this salt which, bringing the particles of metal hearer 
each other, renders them susceptible of being hammered and rolled 
out into plates. 

Solubility—The red salt of palladium is very little soluble in 
water. It merely gives it by long contact a slight tint of yellow. 
It is but little soluble in diluted muriatic acid, when not assisted by 
heat ; but at a boiling temperature the acid dissolves it in consider- 
able quantity. The solution is of a yellowish brown colour. When 
the excess of acid of the solution is saturated with ammonia, the 
salt precipitates with its rose colour, and all its other properties, If 
an excess of alkali be added, the liquid assumes a slightly yellowish 
colour. 

If instead of ammonia, potash be employed to saturate the excess 
of muriatic acid, the salt precipitates in yellow flocks ; but if we 
add ammonia, they become red, showing that they again unite with 
ammonia and form the triple salt. 


V. 
Some Properties of Palladium. 


This metal has some resemblance to platinum in its colour, 
malleability, hardness, and fusibility. 
The heat of our furnaces does not melt it completely, I have! 
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succeeded only in fusing it in small quantities upon charcoal, the 
combustion of which was increased by a jet of oxygen gas.* 

I have observed that if the heat be kept up after it is melted, it 
enters into ebullition, and burns, throwing out very brilliant sparks. 
A portion of the metal which has escaped the combustion dissipates, 
and is condensed on the surface of the charcoal in the form of very 
small grains. 

Platinum melted in the same manner does not burn like palla- 
dium, which shows that this last metal is more volatile and more 
combustible. I found the specific gravity of palladium, rolled out 
into a plate, 12 and a very small fraction. 


VI. 
Solution of Palladium in Nitro-muriatic Acid. 


A gramme (15-444 grains) of palladium placed in contact with 
six grammes of nitro-muriatic acid, composed of equal parts of the 
two acids, was speedily attacked without the assistance of heat, and 
the liquid assumed a reddish brown colour. At first no nitrous gas 
_ was disengaged ; but when heat was applied, a great deal of this 

gas made its escape. ‘This shows that palladium requires a great 
deal of oxygen in order to dissolve. 

The solution of palladium is of a reddish brown colour, which is 
the more intense the more acid it contains ; for in proportion as the 
excess of acid is driven off, the colour diminishes, and a fawn 
coloured salt is obtained, little soluble in water, and giving that 
liquid a yellow colour ; but the solution becomes reddish brown on 
the addition of some drops of muriatic acid. 

. Neutral muriate of palladium is but little soluble in water, but 
very soluble in water acidulated with muriatic acid. The solution 
does not crystallize regularly. 

Liquid muriate of ammonia put into the acid solution of palladium 
occasions no precipitate ; but if the liquids are concentrated, there 
speedily form a great number of needle-form crystals, of a greenish 
yellow colour, and very remarkable in their appearance. When 
the crystallization takes place slowly, this salt presents the form of 
four-sided prisms, or elongated hexagons. It is ammonio-muriate 
of palladium. If to the solution of this triple salt we add some 
drops of ammonia to saturate the excess of acid, a very brilliant _ 
crystalline precipitate falls, of a fine rose colour, which is the sub- 
muriate of palladium-and-ammonia already mentioned. 

The solution of potash gives a brown colour to muriate of palla- 
dium, and separates from it red and brilliant flocks, appearing as if 
composed of plates. ‘The liquid remains coloured, notwithstanding 
the excess of alkali; but when heat is applied, the whole of the 
oxide of palladium is thrown down, and the liquid becomes 
colourless. The alkaline carbonates produce the same effect. 


* Mr. Chenevix says that palladium melts in the ordinary heat of our furnaces 5 
but itis probable that what he experimented on-was not pure, 
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The infusion of nutgalls produces no change in the solution of 
palladium; but when a few’drops of ammonia are added to the 
mixture, a greenish precipitate falls. ‘The liquid retains a yellow 
colour; which announces the action of ammonia on that combina- 


_. Muriate of tin forms a black precipitate when poured into the 
solution of palladium, Green sulphate of iron throws it down in 
the metallic state. 
When the oxide of palladium is separated from the acid by 
means of potash, it retains a great deal of water, at least its volume 
is very considerable. In this state it has a reddish brown colour. 
When dried its bulk diminishes greatly, and it acquires a very bril- 
liant black colour. 
Muriate of palladium then does not form a ttiple salt with 
potash, as is the case with muriate of platinum. 
The oxide of palladium, well washed, and dried as much as 
possible in a gentle heat, loses 20 per ceut, and becomes metallic. 
Hence it contains a great deal of oxygen. 


Vil. 
Sulphuration of Palladium. 


A hundred parts of the rose-coloured triple salt of palladium, 
heated with its own weight of sulphur in a covered crucible, fur- 
nished 52 parts of a bluish white sulphuret, very hard, and when 
broken exhibiting brilliant plates in its fracture. | 

Knowing from preceding experiments that 100 parts of the salt 
contain from 40 to 42 of metal, it was easy to determine the quan- 
tity of sulphur which had combined in the above experiment. It is 
evident that if 42 of metal (the proportion which I consider as 
the most probable) absorb 10 of sulphur, 100 parts of palladium 
would require 24 of sulphur to convert them into a complete sul- 
phuret. ; 

The sulphuret of palladium put into a cupel melted completely 
at the temperature at which silver is assayed. When a certain 
proportion of the sulphur was dissipated, the metal became solid, 
increased in volume, and became rough on the surface. When the 
whole sulphur was separated, the palladium was of a silver white 
colour, It flattened easily under the hammer, and could be passed 
between rollers without cracking. 

Sometimes palladium obtained by burning off the sulphur pre- 
sents on its surface spots of a greenish blue colour, which seem to 
be owing to a commencement of oxidation; for they disappear in 
muriatie acid, while the acid acquires a reddish colour. ‘The same 
thing happens when, in decomposing the triple salt, heat enough is 
not given to drive off the oxygen completely. Platinum does not 
unite in this manner to sulpbur. 


Vor. IV, N°IV. s 
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Examination of the Ammonio-muriate of Rhodium. 


_ After having separated the palladium, and having evaporated the 
liquor containing the muriate of rhodium, to obtain that salt in 
erystals, the mother water was poured off, and the crystals allowed 
to drain. ‘They were then repeatedly washed with alcohol, as has 
been mentioned before. This liquid dissolves the green matter 
interspersed through the crystals, which acquire in consequence a 
very fine ruby red colour. It now requires much more water to 
dissolve it than before it was treated with alcohol. Its solution does 
not crystallize, as it did at first, because the alcohol has removed 
the excess of acid, which was very favourable to its solution and 
crystallization. 

The solution of muriate of rhodium freed from the copper, iron, 
and traces of palladium, which might still remain in it, forms with 
ammonia a precipitate of a fawn yellow colour, granular, and but 
little soluble in water. It is a submuriate of rhodium-and-am- 
monia, as is evident from the vapours of sal ammoniac driven off 
when the salt is heated.* The liquid from which this submuriate 
had been separated preserves a pretty deep fawn colour, notwith- 
standing the excess of ammonia. When heated, without being 
boiled, it furnishes a new quantity of flocky precipitate of a brighter 
yellow than what fell at first. When evaporated to dryness, and 
treated with water, it still leaves a small quantity of a similar pre- 
cipitate. All these precipitates were submuriate of rhodium-and- 
ammonia. ‘This shows that the salt is to a certain degree soluble 
in water, and that an excess of ammonia favours the solution. 

Solubility —Ammonio-muriate of rhodium dissolves very readily 
in cold water. The solution has a reddish purple colour, similar to 
that of cochineal, or the fresh juice of currants ; but heat renders 
the colour brown, and, by keeping, it becomes brown without the 
application of heat. 

This salt is granular, crystalline, and very brilliant. It is not 
soft to the touch, like the submuriate of palladium-and-ammonia, 


IX. 
Decomposition of Ammonio-muriate of Rhodium by Potash. 


Two grammes (30°88 grains) of the salt dissolved in water being 
wixed with a solution of potash, a rose-coloured precipitate fell, 
and ammonia was exhaled. In a short time the quantity of preci- 
pitate diminished, and the liquid assumed a greenish yellow colour. 
When heat was applied, the whole precipitate dissolved, the colour 


* This name agrees with it still better on this account, that the salt furnishes 
50 per cent. of metal when heated; while before being precipitated by ammonia, 
it gave only 28, 


gate 
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of the liquid became more intense, and much ammonia was disen- 
gaged. ‘There was an excess of potash in the liquid. 

This solution, left to itself for some days in an open vessel, yielded 
fawn yellow crystals. They probably consisted of potash-muriate of 
rhodium dissolved by an excess of alkali. What seems to prove 
this is that, when the excess of potash is saturated with muriatic 


acid, a yellowish white precipitate appears, which is but little soluble 


in water. It is a neutral muriate of rhodium-and-potash, 


> ¥; 
Reduction of the Ammonio-muriate of Rhodium. 


Fifteen grammes of this salt strongly heated in a forge in an 
earthen crucible yielded 4°2 grammes of a white metal, which had 
not been melted, but all the parts of which were agglutinated 
together into one mass. In another experiment ten grammes of the 
salt yielded nearly three grammes of metal. Hence the salt contains 
28 or 29 per cent. of metal. ° 

Desiring to know if this metal could unite to sulphur, and in 
ease it could, how much sulphur was requisite to convert it into a 
sulphuret, I mixed four grammes of the triple salt with an equal 
weight of sulphur, and exposed the mixture for a few minutes to 
the heat of a forge. I obtained a button completely melted, of a 
bluish white colour, and weighing 1°4 gramme. We see here that 
the rhodium had combined with sulphur. Hence the complete 
fusion and the addition of weight, which otherwise would not have 
been more than 1'12 gramme. Hence the sulphuret of rhodium 
contains 26 per cent. of sulphur. 

The sulphuret of rhodium, exposed to a strong heat in the open 
air, exhales sulphurous acid,-and becomes rough on the surface. 
After the process the metal is white, spongy, and brittle, and 
weighs only 1*1 gramme. 

Fusibility.—Rhbodium appears to be the most infusible of all 
known metals. Half a gramme of this metal, obtained from the 
submuriate, decomposed at a moderate heat, and therefore black, 
was heated for a long time on charcoal, the combustion of which 
was supported by oxygen gas; yet it was not melted. Its parts only 
conglutinated into a single mass, having the colour of silver. I 
have repeated this process several times with still smaller quantities 
of metal, without being able to melt it completely. This metal 
then, though brittle, is more dificult to melt than palladium and 

latinum, which are easily fused by a fire supported by oxygen gas. 
‘his infusibility prevented me from determining the specitic gravity 
of the metal. 

We may say then that pure rhodium is a metal which has a 
white colour not much different from that of palladium, It is 
brittle, and more difficult to melt than any other metal, 
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XI. 
Solubility of Rhodium in Acids. 

A gramme of rhodium in fine powder exposed to the action of 
eight grammes of nitro-muriatic acid composed of equal parts of 
its two constituents was not sensibly attacked, and the acid scarcely 
became coloured. 

Seeing that this metal is not dissolved in nitro-muriatie acid of a 
moderate concentration, I treated it anew with a very strong acid ; 
but it was not dissolved any more than the first time. As the rho- 
dium, when pure, is insoluble in all acids, both simple and com- 
pound, we must suppose that in the ore of platinum it is alloyed 
with other metals that favour its solution, when crude platina is 
treated with nitro-muriatic acid. It has not. been in my power, in 
consequence of this insolubility, to examine the properties of ths 
simple salts of rhodium. 

I shall give, in a second memoir, the method of separating osmium 
and iridium from the foreign bodies which constitute the insoluble 
residue in the ore of platinum; and I shall likewise describe the 
properties of these metals as far as I have examined them, 


Articte VIII. 


Register of the Weather in Plymouth for the first Six Months of 
1814, By James Fox, jun. Esq. With a Plate. 


(To Dr. Thomson. } 
SIR, 

AGREBPABLE to my promise,* I send you a copy of my meteoro~ 
fogical journal for the first six months of the year ¥8i4. You wilt 
perceive that ] have included January in it (though given in my 
former communication) ; my reason. for so doing is, that if you 
should deem it worthy the expense of an engraving, the table will 
be more perfect with the addition of that month. It being my 
intention to continue these observations for three years, six such 
engravings would make a pleasing map of the atmosphere of Ply~ 
mouth ; whereas if January be omitted, it will be rendered incom- 
plete.+ - 

I am, &e. 
James Fox, jun. 


* Annals of Philosophy, vol. iii, p. 274, April, 1814, 


+ Mr. Fox has stated, in a private letter, reasons for considering the enormous. — 


fall of snow in January as’ measured by him to be correct; and I must own they 
appear to me satisfaetory,—T, 
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Winds, State of the Weather, and Quantity of Rain, at Plymouth, 
between January 1 and June 30, 1814. 


fi JANUARY. 
Wind, Rain. | Gbservations. 
a $I, 
E = Lost morn; bright afternoon. 
Var, —  |Fog and hoar frost. 
E 06 |Showery. 
ENE Snow showers (light). 
N Ditto, ditto. 
NE Ditto, ditto, 
Cloudy, high wind, 
Ditto, ditto, 
Fair. 
NEto SE 


39 § Ditto, morn; snow, eve, 
Snow. 
Cloudless day. ; 
iSies morn; cloudy eve. 


E \Sleet. 
.g ) Cloudy, and showers. 
NE 93 4 | Ditto.’ ; 
E |Ditto. 


Poe morn-s eve, very heavy rain, 


NE 55 Morn, rain; hail and snow, eve. 
N anew. showers ) 
wNwW me) Ditto. 
N Ditto. 
NNW Fair. 
Ditto. 
Var. Cloudy. 
Sto NW 1g § Showers. 
Var 5 Rain, 


Ww , Fog, morn; heavy showers, 
29/W to N W, astorm ‘ 18 § fail and ditto, 
NW 0-1. |Showers, 
Ol = |Snow ditto, hail, and sleet, 


| 


1i-4 (Inches rain (and melted snow) this month, 
Highest, 38°16 Wind E 


: Barometer....... Lowest, 28:40 NW - Mean, 29°54 
Highest, 48° WwW ‘nou 
Thermometer .... Lowest, 4 N E and wf Mean, 31°83 
; FEBRUARY. 
NNW ‘air. 
Wok 0°05 loudy morn; showers at eve. 
NEto SE Fair morn; cloudy eve. 
E Fair, 
SW 033 |Light rain, morn; cloudy eve. 
SW to NW O'lA = | Ditto, morn; hail, eve, 
WNW Misty. 


‘ 
: 


Ww 0-20 Ditto. ; 
WSWtoWNW Fog, morn; showers, eve, 
SW Fog, morn; misty eve, 
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Date. Wind. Rain. Observations. 
—— ———— a ee 
1814 
Feb 11 SE 018 |Misty morn; showers at eve. 
12 SW Fog, fair, fog. 
-~ 18 NW: - ~\Hoar frost and fog; fair eve. 
14 NE Ditto, ditto. 
15 Cloudy (high wind), 
Peo Fair. 
17 E Ditto, 
18 E to NW Hoar frost; cloudy. 
19 N Fair. 2 
20 NE Ditto. ; 
21 Var, Hoar frost ; fair. 
22 Fog, morn; fair day. 
23 SE Cloudy. 
24 0:16 |Ditto, sleet. 
25 0-16 = {Ditto, 
26 SE toE 0°24 |Ditto, heavy showers. 
27 E to 8 Fair day ; cloudy and fog at night. 
28)\W SW to WNW Cloudy, 
1:30 {Inch rain this month. 
Barometer ....... eer porte wae x 4 Mean, 30°07 
, ighest c SW 
Thermometer .... mia ae NW \ Mean, 38°339. 
MARCH. 
Mar. 1 NW Fair; strong wind. 
2 0:10 = |Hail showers, 
3 NNW Fair. 
41 NWto E Fair morn, hoar frost ; cloudy at eve, 
5 E Cloudy. 
6 EtoN Ditto, high wind, morn; fair eve. 
“i NW Fair morn; hail, eve. 
8 E Fair, 
9 Ditto. 
10 NNE Cloudy. 
Ii Ditto, very light snow showers, 
12 Fair morn; cloudy eve. 
13 NE Ditto, ditto. 
14| ~ Cloudy. 
15 Ditto, and fair. 
16 E High wind, cloudy morn; fair eve. 
17 Ditto, cloudy, 
eenahi be |Ditto, fair morn ; cloudy eve. 
19 Ditto, cloudy morn; fair eve, 
20 SE Cloudy, fair, cloudy. 
21 Var. : 033 |Showers, morn; cloudy and fair eve. 
22 SE Strong wind ; fair. 
23 Ww Fair. 
QA SW 0°28. |Foggy, with showers. 
25 0°14‘ |Showers, 
26} SW toNW 0:10 |Fog, morn; afternoon, showers. 
27} NWto SW Cloudy day. 


28 EtoSE 0:24 |Ditto, showers. 
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Date. Wind. Rain. Observations. 
1814. 
Mar 29 SE to S Ditto, morn; eve, fair. 
7 a0 StoSE Fog, morn; cloudy and fair, 
31 SSE 0:12 |Strong wind ; thick weather, 
a i a gD 


131 Inch rain this month, 


Barometer ....... aaa a was ee } Mean, 29°751 
Thermometer .... Some = P ase < r} Mean, 40371 
APRIL. 
Apr. 1 Sto SE 0:31 = |Showers, high wind, 
SSWtoSW 0-12 +|Hail showers and ditto, 
WS W to NW Fair, 
N Ditto. 
Var. Fog, morn; fair day, 
SSW Misty. 
ESE Ditto, morn; fair afternoon, 
E Fair. 
Ditto, 
10 Ditto, high wind. 
3 Ditto, ditto, 
12 Var. Fog, morn ; fair day, 
13 Cloudy and fair. 
14 SE Ditto, ditto. 
15) SEto SSW 0-45 |Heavy rain, morn; showery eve. 
16 SSW 1°35 |Thick weather, heavy rain. 
17] SW to SE ‘Fair morn; cloudy, with light rain, eve. 
18 SE 0:06 ‘Cloudy and fair, 
19 SSE Cloudy, fair, shower, 
20 Sto NW 0:25 |Ditto, ditto, showers. 
21 NW 0-24 Showery day. 
22 NWto Ek i { [ail showers, morn: fair eve, 
23) SWtoNW | 0.61 Showery day. 
24 NW i ; } Hail showers, high wind fair eve, 
25 NW High wind, fair, 
26 N Fair, 
27 StoSSE L-12 Cloudy morn ; light rain at night, 
28 StoSE { Wet day. 
29 SE 0°50 | Ditto. 


Misty weather, 


a 


501 Inches rain this month, 


Highest, 30°27 Wind E 1 
Barometer ».+-++4 powost, 29°30 Ss W | Mean, 29°799 
Thermometer .... ee a ie } Mean, 5115 
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MAY. 
Date. Wind. Rain, Observations. 
1814. 
May 1 s Misty morn; fair eve. 
2 E Fair. 
3 Ditto, 
4 ENE 0:05 jShower, morn; cloudy day, high wind, 
5 0°25 |Gale of wind, morn; high wind, showery eve. 
6 Sto E Misty morn ; fair afternoon. 
4 SSW Fair morn; misty afternoon. 
8 Var. Cloudy and fair. 
9 ENE Fair morn; high wind, and cloudy eve, 
10 High wind, but fair, 
il Ditto, ditto, 
12 Ditto, ditto. 
13} NWto N Cloudy and fair, 
14 Var, Fair, 
15 5 Cloudy and fair. 
16 SSE Cloudy. 
17 Ss Fair. 
18) E Ditto, 
19 NE Ditto, 
20 Cloudy and fair. 
21 Ditto, ditto, high wind. 
29 Ditto, ditto, ditto, 
23} Nto NW 0-01 |Fair morn; cloudy and light rain, eve, 
24 NW 0-03 |Fog, morn; cloudy and showery eve, 
25 Var. Fair, 
26 Ss Ditto, 
27 S to E Ditto. 
28) EtoN W Ditto. 
29) NW to SW Ditto. 
30 SW Ditto, morn; cloudy eve. 
31 Eto S$ Cloudy morn; fair eve. 
er —_— a 
0°34‘ |Inch rain this month, 
Baroweter stocks oa vale Wind ee Ee Mean, 29°916 
Thermometer .... dere? be a W } Mean, 51°306 
JUNE. 
June 1 E to W 0°61 |Heavy rain, morn; cloudy eve. 
Z SW Cloudy and fair day; misty eve, 
3 ESE 0°32 |High wind and showers, morn; misty eve, 
4 StoENE 0:06 = (Cloudy, light rain. 
5 8 O'0L {Ditto, ditto, 
6 E Ditto. 
7 Ditto. 
8} NEto NW Fair morn; cloudy eye. 
9 E loudy and fair, 
10 Fair morn; cloudy eve. 
i : 0°26 (Ditto; showery eve, 


12; WSW to ESE Ditto; cloudy eve. 
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Date. Wind. Rein. Observations. 
1814, 
Jun.l3} ESEtoS 0-72 |Showery day. 
et SE 0°37 =| Foz, morn; fair, mid-day ; thunder storm, eve. 
155 SWto NW 0:06 Dito, ditto; cloudy and fair day. 
16 WNW 015 |Hgh wind; showery murn; fair eve, 
7 Fair. ' 
18 NW 0-04 Light rain, morn; cloudy eve, 
19 NW 3 0-06 , High wind, shower; cloudy and fair eve, 4 
20 Ditto, ditto, ditto, 
21 Ditto, fair. 
22 NNW Fair. 
23 SW Diito. 
24 Var. Ditto. 
25 NN W Ditto, 
26 Ditto. 
27} | NNW Fair day; cloudy at night. 
28 NW Cloudy. 
£9) SW to NW Fair day ; cloudy at night, 
30 Var. ° (Fair, 


———— 


2°66 Inches rain this month, 


Barometer meet A nates 80°36 Wind Var. } mean, 29-959 


Lowest, 29°58 ESE Misty 
. Highest, 74 SW i 
Biemmometer.... Lowest, 42 NEtoNW Mean, 57*5% 


Articie IX. 


On the Poisonous Qualities of Meadow Saffron. By Mr. John 
Want, Surgeon to the Northern Dispensary, and Editor of the 
Medical and Physical Journal. 


I HAVE just seen in a morning paper a statement of some year- 
lings having been poisoned by the eating of meadow saffron. ‘That 
this assertion is a mere fabrication will be obvious, when it is con- 
sidered that at this season of the year no part of the plant is above 
ground, and consequently it is not within their reach. I am in- 
debted for this fact to Sir Joseph Banks, and Mr. Andrew Knight, 
the President of the Horticultural Society, and to the latter of 
these gentlemen for some particulars on this subject too important 
to be withheld from, the public. Cattle are affected by this plant 
only at the spring of the year, when the seed-vessel is fully matured. 
It appears that the seed if swallowed adheres to the coat of the 
stomach, producing at the several points of adhesion spots of in- 
flammation, which occasion the death of the beast. The account 
of the coagulated state of the blood found in the stomach is also 
incorrect, as no such effect is witnessed where the poison has ac- 
tually been taken. It is a curious fact, that cattle are affected by 
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the recent seed only. In a dried state, when made into hay, it 
loses its deleterious property. Whether if taken in any large 
quantity it would be attended with danger I have not been able to 
ascertain. It seems very probable that the difference in effect be- 
tween the recent and dried seed may be owing to the latter having 
lost its property of adhering to the membrane of the stomach, by 
which it is enabled to mix with, and is diluted by, the food. I 
have thought it incumbent on me to furnish you with this informa- 
tion, as the account is generally supposed to have been framed for 
the purpose of bringing into disrepute the meadow saffron, which I 
have discovered to be an important. auxiliary in the treatment of 
gout; being in fact the basis of the eau medicinale. That this 
drug possesses poisonous powers to a high degree is unquestionable: 
one of the names given to it by the French is twe chien, from its 
killing dogs; and the Greek writer Dioscorides describes it as being 
the Ephemerum, supposed to be so called from its property of pro- 
ducing death in one day. It is to those only who find they can take 
the eau medicinale with impunity that I recommend this medicine 
to be taken without professional advice. 

As many of your readers are unacquainted with the mode of pre- 
paring this remedy, I subjoin the formula for their information :— 
Take two ounces of the root of colchicum aulumnale, cut it into 
very thin slices, and put it into a bottle with four ounces of proof spi- 
rits of wine; let them stand together till the virtues of the root are 
extracted, when the liquor is to be strained for use. ‘This is the 
exact composition of the ea medicinale, the truth of which I have 
proved in a vast number of cases. It may be procured at a che- 
mist’s at a very moderate price; the intrinsic value of the bottle sold 
for eight and eleven shillings not being three pence. 

It is proper the public should be informed that I am prepared to 
prove, that the greater part of the eaw medicinale sold in this 
country has been manufactured here, and not imported, as alleged 
by the venders. 


ARTICLE X. 


Journal kept ly Henry Beaufoy, Esq. during an Aerial Voyage 
with Mr. James Sadler, sen. from Hackney, Middlesex, to East 
Thorpe, Essex, five Miles from Colchester, August 29, 1811. 

\ 


As the balloon ascended I was totally unconscious of the motion: 
it appeared as if the balloon was the only point stationary, and that 
the earthand the people were suddenly sinking away. The rapi- 
dity with which it ascended was such that it prevented every sensa- 
tion of giddiness, the whole country appearing in the course of a 
few seconds as one prodigious map. ‘The almost instantaneous 
transition from the shouts of the spectators, and from the absolute 
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tumult in which we had been engaged, to the deathlike stillness that 
reigned in the upper regions, only broken at intervals by the report 
of a cannon at Walthamstow, filled the mind with indescribable 
sensations. It appeared dificult to persuade the mind that it was 
a reality; and the mixed sensations of delight and astonishment 
completely deprived me of the power of expressing my wonder at 
the scene beneath the eye. It seemed a dream, and hardly possible 
to be a reality. 

A few moments, however, were all that I allowed myself to feast 
on the delightful scene; for the confusion that had taken place 
around the car had compelled those that had taken charge of the 
instruments to use very great exertions to convey them to us in the 
car. They were accordingly lying in a distressing state of confusion 
at the bottom of the car; though, on examination, fortunately with- 
out having suffered the smallest injury. As soon therefore as the 
usual ceremony of waving the farewell flag could be dispensed with, 
I threw off my hat, and proceeded to arrange and suspend the in- 
struments. ‘To effect this it was necessary to have both hands at 
liberty. I was desirous of disposing of the flag I held in my hand, 
and accordingly thrust the statf through the back of the car; but as 
I was obliged to stand upon the seat to fix the barometer sufficiently 
high, the flag fell from its situation, and was afterwards picked up 
at about a quarter of a mile from the place of ascent, though 
neither of us missed it until some considerable time after the acci- 
dent. The instruments being fixed in their respective situations, 
the next care was to regulate the gauge of the barometer; all 
which several occupations consumed the first ten minutes of the 
voyage. 

After having made the first set of observations, I had an oppor- 
tunity of viewing at leisure the prospect trom the balloon. ‘The 
first and most striking object was the Thames, which was seen 
meandering in endless gigantic sinuosities through the long line of 
country down as far as the Nore. The ships, and even boats, were 
distinguishable on its mirror-like surface with astonishing minute- 
ness; aud I have no doubt that, had the ascent been made with re- 
ference to that particular object, the number of shipping afloat in 
the river and wet docks might have been most accurately counted. 

The sun shone full upon the river, and presented at once the 
grandest and most delightful sight imaginable. It would be fruit- 
less to attempt the description of the scene, though in candour it 
must be acknowledged that it agreed precisely with the idea that I 
had preconceived, and differed in no respect whatever from the 
view from the summit of a lofty situation; except that it was infi- 
nitely more extended in its range; the eye embraced a larger field 
within its scope; and then that listless sensation of delight which is 
derived from the nature of the voyage itself. In short, as has been 
already stated, the gratification arising from the situation is altoge- 
ther indescribable, but to such as have experie: ced it themselves. 
Though moving with such wonderful velocity, the travellers are 
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themselves totally unconscious of any motion whatever. They feel 
themselves floating in a most delightful aeriform fluid, and seeming 
to convey a most exquisite idea of unlimited elasticity. The extreme 
elasticity, indeed, was found on this occasion to be materially 
against the accuracy required in all barometrical observations. 
The slighest motion on the part of either of us causing a vibration 
of the quicksilver, in the tube, of an inch, a half, and two inches, 
which required to be steadied with the hand to bring it to any thing 
like a stationary point. Finding this to be the case, I noticed each 
time the two extreme divisions of vibration, and took the mean as 
the sum to be placed in the barometer column. In no one instance 
was the barometer stationary; for even when we were both of us 
perfectly still, the barometer ebbed and flowed with great rapidity, 
though not to such an extent as in the case already mentioned. 

In looking over the country, it gave the idea of an immense map, 
executed with uncommon neatness; the fields presenting a much 
livelier and brighter green than the trees. The colours of objects 
were not in the least changed or affected in any instance that came 
under observation. In passing over Epping Forest, I was particu- 
Jarly struck with its appearance ; it seeemed to consist of a vast 
number of clumps of something of a very dark green, certainly 
conveying an accurate idea of what it really was—a forest; but so 
much fore-shortened as to preclude any idea of comparative eleva- 
tion. It occurred to me at the very moment of my noticing it, 
that although Captain Snowdon had been much joked for having 
described Epping Forrest as looking like a gooseberry bush, the 
error really existed by no means in the point of fact, but in the un- 
fortunate selection of words in which he had chosen to express him- 
self; for had he said that Epping Forest looked exactly like a large 
plantation of gooseberry trees of a gigantic size and width, he 
would have conveyed a very accarate idea of the fact. I particu- 
Jarly noticed that the forest presented to the eye'a tract of dark 
green detached patches ; where the turf (as I supposed) was visible, 
there seemed to be an edging of varied extent of courses of a green 
of a much brighter colour. Al! objects, of whatever kind, ceased 
to give any idea of comparative height, unless when seen at a con- 
siderable angle, before the balloon became in a vertical situation. 
1 observed that white objects, as Chigwell and Ongar Church, 
Wanstead House, and the ,Town Hail at Chelmsford, conveyed a 
much better idea of our elevation above the surface of the earth 
than any other objects I observed. The small rill of water that 
rans through the main street of Chelmsford sparkled with peculiar 
brillianey; much more so indeed than either the Thames or any 
other water that caught the eye in the course of the voyage. Such 
of the roads as took the attention seemed all of one uniform colour, 
and that an crange-yellow ; and, at the elevation at which the bal- 
loon was at the time, conveyed the idea of fine gravel walks. In 
one instanee, in which a flock of sheep were passing in a direction 
from London, the dust they left behind them was very distinguish- 
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able, and this at an elevation of nearly 3000 feet. All sounds 
seemed to be transmitted with distinctness to us aloft, at a distance 
in which we could not make ourselves heard by those under us. 
This was to be expected, as there could be no objects near enough 
to the balloon to assist in reflecting the sound; whereas to those 
beneath us this objection did not apply; the hills and hollows all 
tending to influence the propagation of sound on the earth. It did 
not appear that any change in the state of the atmosphere affected 
the propagation of sound. his was contrary to my expectations. 
For some years since, when Colonel Beaufoy was out on a shooting 

rty on one of the Swiss mountains, in company with the late Sir 

arry Mildmay, they were enveloped in a very dense cloud ; by 
accident Sir Harry’s fowling-piece went off, and the report was in- 
stantly followed by a complete roll, like that of thunder. The ex- 
periment was repeated again 4nd again with similar results. Co- 
Jonel Beaufoy waited there some time, till the cloud, had cleared 
away, and the ordinary clearness of the atmosphere was restored. 
He again tried the effects of the discharge of his piece ; but now, 
no roll followed. 


Kater’s } Electro- 


Time. Barometer, |Therm,)Hygrom.| meter. | Compass. 
Miv. Honrs. ya Feet, | Degrees. Divergency Aas ad 
20 b 30 1 | — 65 4 30 None | SW wind 
10 b 3 26 7 (3411) 68 4 $92 None NE 

5 b 38 26 7 S411) Gk 4 38 None NE 

3 26 5 |3520) 59 4 40 None NB 
56a 3 26 3 3741) 56 A 56 None NE 
oY =a 3 27 O 3052) 66 4 55 None NE 
15 a 3 | 28 21819; 60 | 4 59} None} NR 
2D. a 8 27 5 2519) Gi 4 62} None E 
an 8 - oS 26 4 S771] 59 4 65 None | Stationary 
20 a8 25 6 4494) 56 4 67 None [Statiouary 
25 b 4 24 3 5861| 54 4 %5]2 Tenth} ESE 
22 bh 4 24 4 5727; 54 4 85 71 Tenth NE 
1 b 4 96 0 4032) 56 4 90 None N 
10 b 4 26 2 3520} 56 4 96 None E 
TDA £6 0 4032) 57 4 87 None E 
& b 4 27 O 2986! 56 4 386 None E 

4 | 2 1 2987) 57 | 4 84{l Tenh| NE 

5 a 4 28 5 1501} 59 | 4 83 |2 Tenths NE 
10 a 4 


Descended in the parish of Rast Thorpe, near Colchester. 


Remarks made at the different Periods of the above Observations. 


Observation 1 made at Hackney Wick, at the moment. the 
balloon was seew rising over the trees, and as the data from 
which the experiments were to be made during the voyage. The 
first 10 minutes were occupied in fixing the instruments, and regu- 
lating the gauge of the barometer, Mr. Sadler directed me to at- 
tend solely to the observations, and that he would himself look to 
the management of the balloon. Assisted in putting to rights and 
coiling away rope, grapnel, &c, &e. which were lying in a confused 
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heap in the bottom of the car. Stuck the flag-staff through the 
back of the car, and threw off hat. 

Obs. 2.—Threw out two bags of ballast, and soon after a third. 
A most enchanting view. Mr. Sadler pointed out some high chalk 
cliffs, which he said were the Nore. 

Obs. 3.—The balloon had a rotatory motion, which tended to 
confuse any very distinct idea of situation. ‘This motion most pro- 
bably caused by some accidental twirl in the confusion in which 
the balloon was launched. 

Obs. 4.—Sent off one of the pigeons, marked No. 7, which the 
instant it was at liberty flew boldly from the car in a circle, and 
then towards the earth at a very considerable angle. View clear 
and distinct. 

Ols. 5.—Mr. Sadler uncorked a bottle of Champaigne, and we 
drank the health of the Prince Regent, and afterwards that of Sir 
Daniel Williams, followed by All Friends at Hackney. Did not 
perceive any alteration in the senses of taste or smell, either in the 
wine, or in some sandwiches. On removing the cork, the fixed air 
escaped from the bottle in the form of a rather denser kind of 
smoke, and the wine sparkled with more vivacity than I had re- 
marked on uncorking Champaigne on other occasions. It appeared 
that the gas escaped with greater facility under the diminished 
pressure of the atmosphere at this elevation. 

Obs. 6.—Observed that the least motion caused by us occasioned 
an amazing vibration of the quicksilver in the barometrical tube, 
sometimes considerably more than an inch. ‘The compass-needle 
not at all altered from its horizontal position. 

Ols. 7.—Mr. Sadler tried the effect of the valve, to ascertain 
whether it was in good order. The gas made its escape through the 
valve with a noise precisely similar to that of weak steam rushing 
through the valve of a steam boiler. 

Obs. 8.—The balloon was now in the midst of a heavy shower 
of rain, which was presently changed into a violent hail-storm. 
The sound produced by the battering of the hail and rain against 
the upper surface of the balloon, contrasted with the general still- 
ness that otherwise reigned around the balloon, was very striking. 
Threw out a board which had been taken up to answer the purpose 
of a table, but not used, because the weight of the load caused the 
angle formed by the ropes, by which the car was attached to the 
netting, to become more acute, and we were apprehensive that the 
edges of the board would cut the ropes. Threw out the wicker 
basket. The effect of the rain and hail on the balloon was exhi- 
bited in a copious discharge of fluid through the neck of the balloon, 
arising probably from a condensation of the warm hydrogen gas, by 
the constant succession of cold fluid pouring in torrents on the upper 
surface of the balloon, ‘This fluid appeared to have dissolved a 
portion of the varnish; for wherever it fell on the clothes or hat it 
left a permanent stain of a whitish-looking gummy appearance. 


At this time we experienced a very strong current of aix or wind, 
o 


1814.) Journal of an Aerial Voyage. 287 


not only cold and chilly to the feelings, but apparently blowing 
from no one particular point of the compass, as it rushed some- 
times from one, at another moment from a directly opposite di- 
rection. This current of air caused the balloon to acquire a 
rotatory vertical motion, which made the compass traverse ds nearly 
as I could guess, for I did not note it by the watch, once in about 
20 or 30 seconds. The confusion round the car at the launching 
was here productive of inconvenience; for the car did not hang 
perfectly parallel. I was at the lowest end, and therefore found 
this vertical motion exceedingly inconvenient. ‘The car was lowest 
on my right hand ; so that it was not only lowest towards that end, 
but was lop-sided on my right. The motion of the balloon was 
from my left towards my right hand. The wind made no noise, 
and would not have been perceptible but for the freshness of the air 
on the face, and the singular motion of the bailoon, 

Ols. 9.—Mr. Sadler now announced to me that the balloon was 
passing through the clouds; and almost immediately after the 
clouds were seen beneath, presenting the appearance of fleecy 
masses. On throwing some small pieces of silver paper over the 
side of the car, the rapidity with which they appeared to be preci- 
pitated downwards convinced us that the balloon was rapidly 
ascending. The rain still continued, and the air damp and chilly to 
the feelings. We seemed to be stationary, as far as progress over 
the country went, but still ascending with rapidity. 

Ols. 10.—At this time placed a pigeon, No. 3, on the edge of 
the car: the poor animal seemed excessively alarmed, standing on . 
the edge of the car and looking round. The earth was concealed 
from the view by the clouds beneath. After some little time I pre- 
cipitated the pigeon gently from its perch, when it fell like a stone, 
until lost in the haze, which was almost in an instant. As long as 
it remained in sight,it did not make any attempt to assist itself with 
its wings. The rain still came down heavily, and the fluid conti- 
nued to pour down as before through the neck of the balloon. 

Obs. 11.—Mr. Sadler inquired of me the heat by the thermome- 
ter, and on his receiving the answer, directed one of the bottles to 
be emptied of its water, for the purpose of collecting air: Mr. 
Sadler observing at. the same time that he thought we were now at 
as great an elevation as we should be able to accomplish in the 
course of the voyage. At this elevation I could not divest myself 
of the idea that 1 heard sounds as of persons cheering from the 
earth, though it was not possible that it could arise from any such 
cause, as the balloon was still above the clouds, and we could not 
distinguish any thing but the dense white clouds, which now ap- 
peared precisely like a thick October fog. he air felt damp and 
chilly, and the rain still continued, though less violently than 
before. The breath was particularly visible ; and from the circum- 
stance of my having been without a hat during the whole of the ex- 
cursion, it is most probable that the sounds I fancied I heard was 
merely a ringing in the ears, the effect of the damp.. Tried the ex- 
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periment repeatedly of looking towards the earth, and shouting as 
loudly as possible to ascertain whether the sound would be returned 
by echo or reflection from below; but no such effect followed. 
Got into a clear atmosphere, the white clouds remaining «s before 
beneath ; but on looking upwards, there was a mixture of blue and 
white clouds, though with a great preponderance of blue, just a’ is 
usual in a moderately clear day below. 

Obs. 12.—The blue sky seemed to be of a dark and clearer blue 
than I had generally seen. Mr. Sadler now proposed descending 
into a clearer atmosphere, for the sake of getting a view of the 
earth, it being still concealed from the view by the dense white 
clouds below. This was in eonsequence of our noticing that 
22 minutes before 4 the wind had reverted to the old point, and 
Mr. Sadler’s experience Jed him to conclude that the balloon could 
not be now far distant from the sea; judging from the rate at 
which we had traversed over the country, as long as objects were 
distinguishable. Turned off a pigeon, No. 4, and it would not 
leave the car, but continued to look about as if frightened, and 
then turned its head inward, without attempting to escape. When 
pushed off the side of the car, it fluttered, and used the most violent 
exertions to regain the car; but as notwithstanding all its exertions 
it continued to sink rapidly below the car, it at length extended its 
wings, keeping them apparently immoveable, and darted towards 
the earth, at an angle considerably inclined, with the rapidity of a 
hawk making his swoop. It was very remarkable that almost at the 
same moment a common house fly, apparently much benumbed, and 
scarcely competent to common exertion, crawled from beneath my 
seat, and without any difficulty flew with facility upwards, and 
settled on the lower part of the net of the balloon, a good deal 
above our heads. It appears curious that so small an inseet, and 
that too partly incapacitated, should be able to fly up to the balloon 
with the same rapidity as usual, when a far more powerful animal 
should have sunk from the car almost like a piece of wood thrown 
overboard. Mr. Sadler now pulled the string of the valve; the gas 
rushed out with somewhat less noise and violence than before, but 
the balloon was evidently rapidly sinking: it was a sinking perfectly 
sensible to the feelings, even had we not been informed by con- 
stant reference to the barometer. In ascending, there is a sensation 
of lifting, or more properly of pressure on the soles of the feet and 
the under side of the thighs; whereas, in sinking, this sensation dis- 
appears. On opening the valve there was a copious discharge of 
water through the balloon, as before; but it did not appear of so 
glutinous a nature as that before spoken of : it was probably merely 
the rain which had lodged on the upper side of the valve. 

Ols. 13.—At this time I felt a trifling pressure in the ear, and 
some little deafness; but this most probably was the effect of the 
damp atmosphere, and being without a hat; which is by the bye a 
great inconvenience in such situations, on account of the ropes. 

As soon as the balloon descended into a region from which 
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the earth was perceptible, Mr. Sadler’s conjectures proved just 3 
as we saw, apparently at no great distance from us, the wide 
expanse of the Northern Ocean. ‘The sensation of deafness did not 
off for more than a quarter of an hour afterwards, even notwith- 
‘standing the balloon had greatly decreased in point of elevation. 
Until this wifling deafness, there did not appear to be the smallest 
difference between the intensity of sound at the greatest elevation, 
and at the surface of the earth. We conversed in our usual tone of 
voice, and any casual operation, such as drawing the cork of the 
Champaigne, &c. was heard just as usual. If any thing, the uni- 
versal stillness invited rather a lower tone of voice than ordinary. 

Ols. 14.—Released the pigeon, No. 1, and placed it on the edge 
of the car, which like the former did not attempt to escape till pushed 
off from the car. 

Obs. 15.—Sent off the pigeon, No. 6: saw a flock of sheep very 
distinctly in the turnpike-road, going in a direction from London. 

Ols. 16.—Sent off the pigeon, No. 5; Mr. Sadier now an- 
nounced that it would be necessary to look out for some convenient 
spot at which to attempt a landing; saw people below at plough ; 
called out to them; but they did not seem to be within hearing, as 
they did not appear to be.aware of the balloon. 

Ols. 17.—Mr. Sadler now cautioned me that the instruments 
must be removed, and directed that they should be taken into my 
lap. He told me likewise to be prepared, on his giving the word, to 
heave overboard every thing that would admit of it, with a view of 
breaking the force of the descent. Mr. Sadler and myself were also 
to place our feet against the corners of the opposite seat, and then 
raise ourselves as much as possible with our hands by clinging to 
the ropes, taking care to raise our hands as high as possible above 
our heads. 

Obs. 18.—Turned off the pigeon, No. 2: this last flew away im- 
mediately, but afterwards returned to the balloon, and flew round 
it several times, but without attempting to settle on the car. The 
live stock being thus reduced down to one, the bag that contained 
it was tied to one of the cords of the car, and I then hastened to cut 
away the ligatures by which the different instruments were secured. 
In the mean time Mr, Sadler was lightening the balloon of part of 
a bottle of Champaigne, and emptied out the remaining bottle of 
water. wor 

The balloon was approaching the ground fast, when Mr. Sadler 

ave the order to lighten, while he held the valve with both his 
Saaits to keep it open. 1 threw overboard the whole of the re- 
maining ballast, and some two or three other useless articles. . Mr. 
Sadler, when he gave the word for lightening the balloon, at the 
same instant lét go the grapnel. The grapnel continued to drag 
for afew hundred yards, and I had just time enough to place my- 
self as directed todo, with'the instruments secured in the best way 
the harry of the moment would admit, when the car bounded from 
the ground, and alter passing over a hedge, and dragging a few feet 
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more, it lay along on its side. We continued firm in our situa- 


tions, without attempting to stir, until some persons, who were. 


working close by, in a field over which the balloon had passed in 
its descent, came to our assistance. The balloon was soon se- 
cured, and we were released from the possibility of any farther 
bumping. The descent was considered by Mr. Sadler as being 
particularly favourable; though, to speuk candidly, I formed a very 
decided opinion ~as to the uneasy situation of a descent, which Mr. 
Sadler, after his long experience, would deem dangerous; for the 
rapidity with which the car descended through the last 50 or 100 
feet on this occasion, and the extraordinary sensation occasioned by 
the first bound, which is not unlike the dislocating shock of a gal- 
vanic buttery, very much exceeded my pre-conceived idea as to the 
nature of a descent. The balloon grounded in a fine grass mea- 
dow, in the parish of East Thorpe, near Colchester, and was se- 
cured by the assistance of the proprietor of the farm, Mr. Thomas 
Ely, who was the first person that arrived to lend his friendly aid, 
and to whose house we, together with our apparatus, proceeded. 

On questioning some of the country people who lent a hand in 
securing the balloon, they told us that they had heard us calling 
and cheering them as we passed_over their heads; and that they 
had very distinctly seen the water that was emptied out of the bottle, 
which appears by the journal to have been about five minutes after 
four. They described it as appearing like a stream of smoke or 
vapour issuing from the car. 

Almost as soon as the balloon touched the ground, a man brought 
the bottle of Champaigne unhurt, which had been thrown out by 
Mr. Sadler at an elevation of full 1000 or 1500 feet. The man 
said he picked it up in a ploughed field. ‘The bottle was about 
two thirds full, and loosely corked. One of the most remarkable 
circumstances that I observed was, that the balloon, whether in 
ascending or descending, provided the change in elevation was 
effected with rapidity, invariably formed an umbrella over our 
heads. The lower part, instead of hanging down, as might have 
been supposed on a first view of the matter, was raised upwards, 
and formed a concave circle over our heads; the convex side of the 
arch corresponding with that of the crown of the balloon. This, on 
reflection, seems to have been caused in both cases by the pressure 
of the atmosphere. In the descent, the weight below the balloon 
tended to compress the air against the lower side of the bag, and 
thus the parachute was formed by the compression of the air, be- 
cause it could not escape with sufficient ease by flowing over the 
edges. In the ascent, on the contrary, it is probable that as the 


upper side of the balloon displaced a much larger portion of air than © 


the lower extremity, in proportion as the balloon when in the air 
assumes nine times in ten a pear shape, and not a sphere, unless at 
very considerable elevations, the air which has been so displaced by 
the upper part of the balloon in ascending, rushes from all directions 
<0 te-occupy the space left in the wake of the bag, and therefore it 
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seems that the parachute thus formed in ascending is merely the 
effect of the eddy caused by the rapid displacement of the air. 

I paid particular attention to this, because it struck me as some= 
thing curious, which [ had not heard mentioned by former voyagers; 
and | found that, in cases wherein the balloon was nearly station 
ary in point of vertical change of position, the lower side of the 
balloon hung down just as would be the case under usual circum- 
stances. 

In this voyage we experienced the inconvenience which so often 
occurs in aerostatic trips in insular situations ; the wind being gene= 
rally in such a situation, with regard to the position of London, as 
to carry the ballooi towards the sea, and not inland. The ballvon 
too that was used on this occasion was only 35 feet in diameter, and 
had been repeatedly used, and appeared to have not only suffered in 
the texture, but also to have gained much additional weight, from 
repeated varnishings, 

That it was not at all calculated for the purposés of experiment 
seemed sufficiently proved by the exceedingly unpleasant smell of 
hydrogen gts which accompanied us throughout the voyage, and 
which it was concluded arose from its escape through the little 
cracks and orifices in the silk and varnish.. There is no doubt that 
any voyage undertaken for the purpose of making experiments 
should be in a balloon of much greater power than that used on the 
29th of August. The utmost elevation. attained on this day was 
very little more than a mile, which is a difference of altitude not 
capable of exhibiting any variation from general laws suflicient to 
make it worth while to incur the expense of a journey. That ex- 
periments should be made correctly, if they be made at all, no one 
will be prepared to deny; and therefore it should. be considered as 
a point settled, that not less than two persons should ascend to- 
gether. ‘The management of the balloon is quite sufficient to en- 
gage the attention of one person; and if any thing would tend to 
shake one’s confidence in the extraordinary reports of some aerial 
travellers, it would be the very fact of their having been alone, 
and therefore, it is inferred, not by any means so much at their ease, 
or their undivided attention so much at command, as would have 
been requisite to read off, for example, the barometrical heights to 
the nicety they have pretended. It is unnecessary to point out the 
particular points in which we found that our observations differed or 
confirmed the reports of others, as most of the excursions under- 
taken either for amusement or information are pretty generally 
known. It does not appear, however, that the vertical rotation ex- 
perienced in the course of this voyage, when the balloon encoun- 
tered the storm and current of air, has been mentioned by any 
former travellers, with the exception of Count Zambeccari, who 
made an asceot with Admiral Sir Edward Vernon, at London, 
23d March, 1785, 
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Articte XI. 


Table of the Population of Sweden in 1810. From the Memoirs 
of the Swedish Academy of Sciences for 1813, p. 156. 


Men. Women. Total. 
29619 | 35855 | 65474 
45758 | 50930 | 9668S 
38040 | 42537 | 80577 
47177. | 51486 | 98663 
"7417 | $5903 | 163320 
54940 61191 116131 
42726 | 47251 | 89977 
65781 | 72640 | 138421 
15180 | 17427 | 32607 
33345 35847 69195 
58548 61963 120511 
76017. | 77807 | 153824 
35125 | 38561 73686 
57015 | 59605 | 116620 
T3471 78892 152363 
64872 | 70617 | 135489 
64934 69874 134808 


Stockholm »< 400): 0/0)» «os 
County of Stockholm...... 
Upsala... ..seee- 
Nyképing ...... 
Linképing ...... 
Jonkoping ...... 
i a ee 
Calmar. 4 0 ej-0'. 
Gottland ..... 
Bleking 5. .j.0... 
Christianstad . . 
Malnto yen seh 
Halland........ 
Goteborg ....... 
Vennersborg .... 
Skaraborg ...... 
Carlstad ...... 


Opebrorig hear 45404 49832 95236 
Vesteros . . 38106 44095 82201 
Balun). 's) iia aie o\s'58B20 63332 118652 
eRe ules. ising --| 39168 44426 83594 


Herrndsand .... 
Jamtland ....... 
Vesterbotten ... 
Norrbotten ..... 


28353 | 32147 | 60500 
15979 17200 | 33179 
16249 17484 | 33733 
15461 16941 32402 


1134008 1243843 |2377851 


ArticLe XII. 


Account of an Explosion of Fire-Damp in Heblurn Colliery. 
By @ircaceiwos. 


(To Dr. Thomson.) 
sik, 
AcreraBLe to my promise, I now send you the following 
account of the explosion at Hebburn Colliery, which you may 
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rely upon as authentic. This dreadful accident happened at half 
past four o’clock, p. m. on Friday, the 12th of August, at the 
mine, when Mr. Elias Mole, the under-viewer, and ten pit- 
men, had completed a new air-course in a part.of the mine, which 
is locally termed “ shifting the air.” By this explosion the whole 
of the above-mentioned persons were instantly killedy 

Lam informed that this dismal catastrophe was occasioned by the 
lighted candles of the pitmen coming into contact with the carbu- 
reted hydrogen gas, or inflammable air; which abounds in the old 
workings or waste of the mine, from. the ineilectual method of 
ventilation which had formerly been adopted in this colliery. I 
believe that great effurts have recently been’ made to secure this 
mine from such accidents, by the adoption of a better method of 
ventilation, and greater attention to the state of the wastes. 

It is the opinion of some persons, that the roof! of the mine had 
fallen down and obstructed the air drift, or current, so as to sur- 
round the unfortunate men with inflammable ‘air, Others: are of 
opinion that the sufferers -had ventured into a part of the mine 
where the new current of air was not properly established, and that 
they should not have ventured so far without steel :mills, which 
would have insured a comparative state of safety; or, what would 
have rendered them completely secure, the lamp of which you gave 
so full an account in the former numbers of the Annals.of Philo- 
sophy. One individual, Robert Halliday, who was at a distant part 
of the mine at the time the explosion took place, reports that the 
concussion of the air was so great as to drive him and another young 
person several, yards along the gallery of the mine, And that every 
thing was blown down around them, though they were’ at least three 
quarters of a mile from the place where the explosion happened, 
It is considered extraordinary that the explosion did not communi- 
cate to all parts of the mine where the inflammable air was accu- 
mulated, and at one ‘ fell swoop” destroy every living creature in 
the colliery; for at other parts of the mine about twenty people 
were at work, besides the unfortunates. It is to be regretted that 
the men who were killed were considered the best in the whole 
colliery ; allin the prime of life, and all married men or widowers. 
And nine widows and 27 children are left to bewail the loss of their 
valued fathers, who by their hard labour procured them a sub- 
sistence. ewe? 

Permit me, Sir, to mention another explosion, which happened 
upon the Wear, in Leefield colliery, distant about ten miles from 
Sunderland, on Friday, the 9th of this month (September), by 
which four pitmen were killed. The last mentioned accident also 
arose from a communication having been formed with an old’ 
working, where a considerable quantity of carbureted hydrogen gas 
was accumulated, 
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Magnetical, Observations at Hackney Wick. By Col. Beaufoy. 
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Latitude, 51° $2’ 40°3’ North. Longitude Westin Time 6’=°25- 
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Morning Obdsery. 


Noon Observ. 


Evening Observ. 


Month pido til gy sumpbelivn 
Hour, | Variation. | Hour. , Variation, fone Hour. a Variation. 
Aug. 18} 8h 45’.24° 12’ 50”) 1h 35/ 1940. 93 46" Gn 55’ 124° 17’ 53” 
Ditto 19} 8 25/24 14 O1]1 30 j)24 23 08| 7 O00 24 16 02 
Ditto 20} 8 2024 15 0211 30 |\24 22 30|6 40 24 14 Ad 
Ditto 21} 8 45 24 21 40] 1 25 |24 29 38) 6 5» 24 1d ST 
Ditto 22} 8 35 (94 15 08 | 2 00 [24 24 44] 7 00 |24 16 23 
Ditto 23} 8 20 |}24 13 16]1 35 |24 2) 12/6 40/24 13 19 
Ditto 24) 8 25 24 146 616\— —J— —- —- | — Ie ao 
Ditto 25) 8 25 lod 14 5611 35 (24 23 25 6 45 |24 15 50 
Ditto 26} 8 50/24 14 59|1 40 (24 23 12|6 50 |24 16 28 
Ditto 27} 8 30 \24 14 538} 1 30 |24 23 53/6 55 }24 IT 33 
Ditto 28) 8 45 24 13 27/1 35 \24 24 59/6 42 (24 15 30 
Ditto 29} 8 30 24 13 59}1 35 24 24 48 | 6 55 24 15. AX 
Ditto 30/8 25 24 15 14]1 55 (24 24 95:16 55 lo4 It .55 
Ditto 31] 8 20 24 13 30|1 50 (24 2 sg/— —| — — 
1st, a4 
_ Mean of Morning at $5 30'.,... Variation 24° 14’ 13” 
Observations fio at I 39 .:... Ditto 24 23 48 fa 
in Aug. Evening at 6 57..... Ditto 24 16 31 
; Morning at 8 Al..... Ditto 24 13 29 
Ditto in July. {Noon at I 42..... Ditto 24 23 44 re 
Li Evening at 6 458..... Ditto 24 IT 00 
Morning at 8 44...., Ditto 24 13 10 
Ditto in June. ¢ Noon at. 1 30 ..... Ditto 24 22 48 p West, 
Evening at 6 52...., Ditto 24 16 29 
Morning at 8 45...., Ditto oF 1S" Ag 
Ditto in May. { Noon ‘te Yat Fai .. Ditto 94 22 13 1 ove 
: Evening at 6 38..... Ditto 24 16 14 
Morning at 8 45..,.. Ditto 24 12 53 
Ditto in April. ~ Noon ~ at 1 48...., Ditto 24 23 53 4 vv 
Evening at 6 29..... Ditto 24 15 30 
Morning at 8 52..... .. Ditto 24 14 29 
Ditto in March. Noon ~~ at 1 42.,.,. Ditto 24 23 08 pWest, 
i Evening at 6 }1...., Ditto 24 15 33 
Morning at 8 47. .. Ditto 24 14 50 b West 
Dittoin Feb. ¢ Noon at 1 52 ssc os Ditto 24 20 58 | oo 
y Evening at— —..... Ditto =~ — ,— Not oh, 
Morning BC Oe. sos DUD 24 15 05 } West 
Ditto in Jan. < Noon at 1 53. *, Ditto 24 19 O83 § * 
{ ' CEyening at — —..... Ditto — —.— Not obs. 
1813. Morning at 8 53,.... Ditta 24 17 39 } west 
Ditto in Dec. ¢ Noon ~ at 1 51 .. Ditto 24 20 30° . 
i ‘CEvening at — —..... Ditto — — — Notobs, 
(Morning at 8 40..... Ditto 24 iT 7 } West, 
Ditto in Noy, ~ Noon at 1 54 .. Ditto 24 20 a 
; ’ (Evening at— —...., Ditto — — — Notobs. 
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Morning 
Neen 
Evening 


Morning 
Noon 
Evening 


Ditto in Oct. 


Ditto in Sept. 


Morning 

Ditto in Avg, < Noon 
Evening 
Morning 

Ditto is Jay. 4 Noon 
Evening 
Morning 

Ditto in June, < Noon 
} Evening 
Morning 

Ditto in May. { Noon 
Evening 
Morning 

Noon 
| Noon 


Vitto in April. 


at 8 45..... Ditto 
at 1}, 59 ..... Ditto 
at — —...., Ditte 
at & 53..... Ditto 
at 2 Q2..... Diito 
at 6 03..... Ditto 
at 8 44..... Ditto 
at '2- GO >... .. Bitte 
at 7 05..... Ditto 
at $ 37 ..... Ditto 
at $ 50..... Ditto 
ar 7 OB ..... Ditte 
at 8 30...., Ditto 
ae eS > TR 
Sek. JERE oc cast PRCLE 
at 8 22..... Ditto 
ar =) 437 s3.4:Ditte 
at 6. 40..... Ditte 
at 8 31..... Ditto 
at O 59..... Ditte 
at 5 46..... Ditto 


Magneticat Olservatiens. 


295 

24 35 42 

24 22 53 yest, 
=| —_— — Not obs, 
24 15 46 

24 22 32 }West. 
24 16 4 

24 15 55 

24 23 32 West, 
24 16 908 

24 4 $2 

24 293 OF }West. 
24 16 43 


24 12 65 
24 22 1% >West. 
West, 


Wests 


j 


Magnetical Observations continued. 


Month. |} ——— 


Sept. 

Ditto 28 25 \24 12 
Ditto 3|8 30 \24 14 
Ditto 4| 8 25 j24 14 
Ditto 5|8 25/24 13 
Ditto 6 8 35 \24 18 
Ditto 7/8 35 (24 15 
Ditto 6} 8 35 |24 15 
Ditto 9/8 40 |24 17 
Ditto 10, 8 20 [24 15 
Ditto 11} 8 30/24 14 
Ditto 12) 8 35 \24 41 
Ditto 13 8 40 \24 19 
Ditto 14,8 35 |24 16 
Ditto 15) 8 35 j24 15 
Ditto 16 8 35 24 13 


Ditto 17 8 30 |24 13 


Morning Observ. 


1} 8» 30’ |24° 14’ 


02" 
AT 
58 
38 
25 
59 
0s 
4\ 


Flour. } Variation. |} Hover. | Variation. 


yh 45! 24" 25! 
35 24 27 
45 \24 24 
35 24 28 
40 24 25 
45 24 24 
50 24 24 

24 22 


30 \24 24- 
40 24 24 
45 24 36 
5@ 24 23 
45 24 25 
45 24 23 
40 24 23 
40 24 20 


SR Se aes | ee nn 
t 


Noon Observ. 


52" 
55 
21 
09 
06 
53 
18 
Ol 


SI 
08 
51 
03 
18 
36 
20 
52 


Evening Obsery. 


Hour, | Variation. 


6h 50’ |24° 17 OT? 
55 j24 35 


ARAAD 
= 
Gr 
to 
he 
an 
or 


— eee 


lo 
Pa 
fon} 
= 
a 
a 
wr 


ee 


20 |24.17 03 
20 |24 18 12 


ARPAMAAMWAH 
& 
3 
-~ 
oa 
— 
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Rain fallen j 


Between noon of the Ist Aug. 
Between noon of the Ist Sept. 


; 204) inches, 


Aug. 2.—In deducing the mean variation, the morning observa- 


tion is rejected. 


Aug. 2\.—The morning and noon observations are rejected. 
This unusual variation was followed by heavy rain during the night. 


Sept, 2.—Noon variation great. 


Wind fresh, E. N. E. 


Sept. 4.—Noon variation great. Wind N.E. Weather cloudy, 
Sept. \2,—Variation remarkable, and the morning observation 
greater than the noon, for which no reason can be assigned. ‘The 
weather was overcast, and the wind N., blowing at the rate of ten 


miles an hour. 
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Comparison of the Variation in the Years 1813 and 1814. 


1813. 1814, | Difference. 
Morning "<n cses) 24° 09 1B"), 242.12" S87 (Bn eau 
April GOD aus eiatsiepie o'er 2 Nia We | 24 23 153 + 2 Al 
BVEning... icp aes 24 15 2 94 15 30 + 0 O05 
Morming ........ oe 2” (0g 24 12 49 +, 0 AT 
May Noon gas kes. oes 24 20 54 24 22 13 scat laps 
FV ONi DE 5 soicie 6 a iarois's 24 13 Al 24 16 14 + oS Oe 
Morning has nc aes QA 12 35 24 13 10 Gh" Abs 
June Noon,...... SN Teme ae 24 22 A8 +” 0.31 
Byening.........- 24 16 04 24 16 18 + 0 44 
MOr Ding pieiy os «/c' 24 14 32 24 13 29 = Os 
July DOOD fader chat (nia cia 24 23 O04 24 23 Ad + O 40 
Eyening..........| 24 16 43 24 17 OO +O. TT 
Morning ........ 24 15 55 24 14 13 =. kia 
NOON Gace ietin Yate s< 24 23 32 24 23 48 ey Hee LD 
EV EUHOG’.(-.[s 5 js'e's 0 24 16 O8 24 16 3i 4. Ses 


ARTICLE XIV. 
> Milk Powder. 


In the Annals of Philosophy for February last, p. 151, I men- 
tion that Kirchoff, a Russian chemist, had proposed a method of 
converting milk into a powder, in order to preserve it unaltered. 
The following passages, copied from an old book, for the knowledge 
of which I am indebted to a philosophical friend, show that this 
discovery is not new, but was known many years ago.—T. 


Olservatio Joh. Baptiste Werloschnigg. 


Qui hactenus lac suis medicationibus adhibuerint, crudum, ex- 
crementis nondum purgatum et in quintum esse deductum, hine 
factum ut seepius ob sui in ventriculo coagulationem enormia eru~ 
perint mala; et quia plura et plura in medicina nostri ignorarunt 
antecessores, quie nos apprime nunc novimus, plurima et nos igno- 
Tamus que successoribus erunt perspecta: sic nemo medicorum 
preteritis seculis Jac in pulverem redigeré, sordibus liberare, 
illudque cuivis temperamento aptum reddere novit. 

Quod tainen excellentissimus vir meus amicus singularis Domi- 
nus Ludovicus Testi, Med. Professor Venetiis, optime novit. Hie 
enim certo spagyrico * mysterio substantiam lactis in pulverem al~ 
bescentem dulvem (quod arcanum opportuno tempore in humane 
misere solatium se manifestare promittit) convertit. Fabrefacit 
a ex lacte vaccino, melius ex muliebri (verum hoc solum prin- 
cipibus et diy itibus foret superabile), saccharum et sal lactis, utrum- 
que in quibus acidum et acre peccat, optatissimum, tutissimum, et 
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infallibile remedium, siquidem suis spurcitiis depuratum nec acescit, 
nec’ coagulatur, nee corrumpitur, ut facile lacti contingit, et in 
longos annos asservari potest.—Miscellanea Curiosa; sive Ephe- 
meridum Medico- Physicarum Germanicarum Academie Ceesarez 
Leopoldine Nature Curiosorum. Decadis tertiz, Annus 9 et 10. 
Obser. 155, p. 282. 


Pretium Dosis, et Vehiculum Sacchari Lactis. 


Dum apud manipulatorem pretium indago sequens scripto dedit 
responsum. 

Quanti hoe remedium divendam, dico a prima usque inventione 
septimum jam labi annum, librasque fere mille a me fabrefactas, 
nee tamen unquam granum pretio «estimavi. Generose ego peten- 
tibus usque ad ultimos Europ terminos, immo in Asiam transmisi. 
Necessarium enim fuit, talem me habere, non solum ut non im- 
postor crederer, verum etiam ut arthritici manifeste comprehende- 
rent, neglecto lucro, gratam mihi primo esse eorum salutem. 
Cum, modo autem de remedii preestantia ab experientiis confirmata 
satis constet, equum etiam est, ut divites congruens aliquod munus 
mihi respondeant. Necessariam ergo subminisirabo quantitatem, 
dummodo singulis mensibus duo aurei Pannonici seu Ungari ab 
zgroto dono dentur. Hoc certe tenue munus est, quod arthriticus 
offerret, si actu ego, nullo quamquam propinato remedio, ac sola 
persona inviserem. 

Venetiis, 1 Octobris, 1701. Lupovicus Test, D. 


Dos a 3). ad 3jss. 3ji. bis, ter, etiam quater in die ex jure, pulte, 
vel ex infuso thee, Veronicw, &c. sumitur. 


ARTICLE XY. 


ANnALyses or Books. 


I. Kongl. Vetenskaps Academiens Handlingar, fér ar 1813. 
Memoirs of the Royal Academy of Sciences at Stockholm, for 
18/3. 


Tur Swedish Academy was founded in 1739, and Linnzeus was 
its first President. It bears a stronger resemblance to the Royal 
Society of London in its nature and constitution than any other 
scientific society on the Continent. The Members are all free to 
write on what they please, and to contribute or not to the Memoirs 
of the Society. A new President is elected every half year. They 
publish two thin octavo volumes of Memoirs annually. The so- 
ciety consists at present of 90 Swedish, and 66 foreign Members. 
They are said to possess very considerable funds, and have an excel- 
lent house in Stockholm, where their meetings are held, and their 
scientific and natural history collections deposited, Natural history 
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has always formed a leading department in their Memoirs. 1 shall 

here present yoy readers with the contents of theiy Memoirs for 
1513, the last published volumes, and give outlines of sucli papers 

as are capable of abridgment, and suitable to the subjects discussed 

in. the Annals of Philosophy. 

1. On the velocity of the water, which, according to the expe- 
riments hitherto made with small wheels, is found proportional to 
the rectangular shock. By Zach. Nordmark. \ 

2. On the determination of the time, when the true anomaly is 
given, and the orbit does not differ much froma parabola. By 
S. A. Cronstrand. ‘ 

3. Ap easy method of determining the principal properties of the | 
curve line in which a bedy is drawn towards a given point by a 
centripetal foree, which is propostional to some function of the 
distance. By N. J. Bergsten. 

4, Experiments in order to improve theoretical chemistry, and 
to. vender its systematic arrangement subservient to a more perfect 
chemical nomenelature. By Jac. Berzelius. 

5. Extracts froma table exhibiting the births and deaths in 
Sweden, during the years 1806—1810. By H. Nicander, ‘These 
tehles are too eopious to be inserted here; but they deserve the at- 
tention of those who are engaged in the interesting department of 
political arithmetic. The years included in them were very eventful 
wnd very injurious to Sweden. 

6. Experiments how, by means of metallic wires, or a collection 
of metallic points, galvanism may be produced of considerable 
power and utility for medical purposes. By J. P. Westring. 

7. Rosa centicosa, a new Swedish species of rose, described by 
Erik Acharius. ‘Phis new species grows in East Gothland, and 
had been previously confounded with the rosa canina. The descrip- 
tion is accompanied by a figure. 

%. An attempt to delineate the colours in natual history. By 
G. J. Billberg. This is similar to the late publication of Mr. Syme, 
noticed in the last Number of the Annais; but not quite so well exe- 
cuted. Billberg delineates 80 colours, which he divides into 10 sets ; 
namely, white, grey, black, blue, green, yellow, orange, red, 
brown, and violet, or purple. For the sake of his Latin names, I 
shall here subjoin his list. 

I. White, albus ; chalk-white, cretaceus; snow-white, niveus 3 
mitk-white, Jacteus. J. Grey, griseus; yellow-grey, lividus; 
white-grey, canus; blue-grey, cinereus; red-grey, murinus; brown- 
grey, furidus; green-grey, encanits. Mil. Black, ater; brown- 
black, piceus. IV. Blue, ceruleus; black-blue, atroceruleus ; 
azure-blue, azureus; dark-blue, wbscuré cyaneus s. caeruleus ; 
sky-blue, ce@elestinus; smoke-blue, fumatus; grey-blue, CRSIUS 
V. Green, viridis; blue-green, glaucus; light copper-green, ma- 
lachiticus; coppet-green, @ruginosus; sea-green, — thalassinus ; 
black-green, alroviridis; olive-green, oltvaceus; pistacio-green, 
pistacinus ; dark-green, prasinus s. oblscuré viridis; yellow-green, 
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duteo viridis. .V'. Yellow, luteus; sulphur-yellow, sulphureus; 
whitish-yellow, adholutews ; straw-yellow, stramineus; greyish-yel- 
low, flavus; egg-yellow, vitellinus; dark-yellow, citrinus s. ob- 
scuré luteus; satfron-yellow, croceus; ochre-yellow, ochraceus. 
VI. Orange, avrantiacus; lion-orange, helvolus; isabella-orange, 
isabellinus; minium-orange, miniatus; cinnaber-ovange, cinna- 
barinus. VU. Red, ruber; blood-red, sangaineus ; fire-red, ig- 
meus; scarlet-red, coccinews; crimson-red,. chermesinus 3 carmin- 
red, puniceus ; tile-red, daterilius ;. yellow-red, fulvus; light yel- 
low-red, testaceus s. clare fulvus; flesh-red, carneus ; light flesh-, 
red, ¢ncarnatus s. pallid? carneus; rose-red, roscus. IX. Brown, 
brunneus; red-brown, rufus; rust-brown, ferrugineus; light rust- 
brown, cinnamomeus 5. clare ferrugineus, chesnut-brown, cas/aneus ; 
grey-brown, fuscus; umber-brown, umbrinus. X. Violet, viola- 
ceus ; lark purple-violet, atropurpureus s. abscur? purpureus 3 pur- 
ple-violet, purpureus ; lily-violet, lilavinus. I have omitted the 
metallic colours, 12 in number. 

9. On the method of determining from experiments on hydro- 
technical models in’a small seale the work which may be performed : 
by large machines. By Z. Nordmark. 

10. Extract from the table drawn up to show the number of in- 
habitants in Sweden in 1810. By H. Nicander. The sum total 
is 2,377,851. I have given an extract of this table in the present 
Number of the Annals. 

11. Experiments in order to improve theoretic chemistry, with 
some alterations in the chemical nomenclature. By Jac. Berzelius. 
These valuable experiments have already made their appéarance, 
partly in the Annales de Chimie, and partly in Gilbert’s Annalen. 
Some of them have found their way from these journals into the 
Philosophical pane: 1 have given an abstract of the altera- 
tions proposed by Berzelius in the chemical nomenclature in a pre- 
ceding Number of the Annals of Philosophy. 

12. Experiments to determine the quantity of oxygen in the 
oxides of cerium. By W. Hisinger. A. translation: of | this 
paper will be given in the next Number of the Annals of Phi- 
Losophy. e ) 

13. Experiments on the proportion in which bismuth unites with 
sulphur and oxygen. By P. Lagerhjelm. A translation of this 
paper will also be inserted in the next Number of the dunals. 

14, Geographical positions in the distriets of Calmar and Oster- 
gotland, determined by observations with a chronometer and sexs 
tant in 1812. By C. P, Hallstrom. ‘The latitude and longitude of 
17 places are determined. ‘The following table exhibits the general 
results. 

' Longitude West 
N. Latitude, from Stockholm, 
PIROOIIE . pice, OD SG OS arepnem like. 4% 
Konappekalla .... 58 9% 12 ...... 3 84 80 
Hiallingeberg.... 57 50 37 .scoee 1b 48 43 
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Longitude West 


N. Latitude. from Stockholm. 
Wimmerby..... 57 40 17 ..... SoD 738°: 96 
Ishult no eannte gi Ag BSB? SEQUIN 1 46 27 
SAY s cyst aint ages Ui OA 2459 SD a7 
Rosendalk.. ..tage.o  5Fe 1004 1B) Mera, 2 SY» 45 
Molla + xcs ode D7 N-BSUB5 UN ee SB 172236 
Blackebo. ......,) 56) 54 5 ee 3 2 0 30 
Bronshult ...... 56:7) 46... QBs ox eles 2: Tae 
QGabimar. «awa seh 5Hs 4028) SQ 1 42 -19 
MopRte)ros) 548 SF" Sooeps wt L 87 44 
Doderhultsvik. .. 57 16 28 ...... 1 S7i%rw 
Westervik ..... 666 F) AGL VIS ees BOE ase 
Daslekust,. 4. iaegreroor - OMe lice PYAR Ss 
Farjestaden 21. 94's) (58!) 37 95630 a EP QE 1F7 
Sandviken ...... 58. AO QP Uh geoe TRIG 


It may be proper to mention that the longitude of Stockholm is 
18° 5’ 15” east from the observatory at Greenwich. 

15. Description of some water-flies (hydromyxides) found in 
Sweden. By Carl. Fredr. Fallen. The following are the insects 
described in this paper, which the author arranges under new ge- 
nera in this manner :— 


Hydromyza Notiphila 
‘ Jivens. Musca li- 3. annulata. 
vens of Fabricius. 4. griseola. 
Ochtera OG albifrons. 
manicata. Tephritis ma- 6. glabricula. 
nicata of Fabricius, ' 7. obscurella. 
Epbyd 8, madizans. 
pry ~ nab 9. nitidula. 
ae a 10, #nea. 
Fai Neib ae 11. guttata. 
3. coaretata. 12. picta. 
4, stagnalis. 13. punctata. 
Notophila 14. interstincta, 
1. caudata. 15. quadrata. 


2. cinerea. 


16. A new bird (rallus paykullii) described by Sven Ingemar 


Ljungh. 


17. Observations on the application of a weight (¢amponers) to 


stop the blooding of the nose. 
18. Observations on the efficacy of gold as a medicine. 


L. Odhelius. 
19. Biographical account of Shering Rosenhanes, Secretary of 


State. 


By C. Travenfelt. 


»20. Biographical account of And. Gust. Ekeberg. Translated 
in the present Number of the Annals of Philosophy. 


By Joh. 
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21. Biographical account of Peter Jacob Hjelms. A translation 
of this will be inserted in the next Number of the Annals. 


IL. An Essay on Dew, and several Appearances connected with 
it. By William Charles Wells, M.D. F.R.S. London. Taylor 
and Hessey. 1814. 


Dr WEL-Ls was induced, in consequence of a rude experiment 
made in 1784, to think it probable that the formation of dew is 
attended with the production of cold. Mr. Wilson and Mr. Six 
entertained the same opinion: and Dr. Wells, in the course of his 
reading, met with many facts that appeared to confirm it; but he 
made no experiments on the subject till the autumn of 1811. 
The facts then observed induced him to begin a series of observa- 
tions in 1812; these were prosecuted in 1813, and gradually led 
to a knowledge of the facts contained in this publication, which 
may be considered as a theory of the formation of dew—a theory 
which appears to me both satisfactory and complete. 

The essay is divided into three parts. In the first we have an ac- 
count of the phenomena of dew. It appears only in calm and 
serene nights. In cloudy nights the quantity is small, and the 
same observation applies to windy nights; and whien the night is 
both cloudy and windy, no dew whatever is deposited. It usually 
begins to make its appearance on grass towards the decline of the 
day, when the sun has ceased to shine on it; but it does not appear 
in any considerable quantity till-after sun-set. It continues to be 
deposited during the whole of the night tll after sun-rise, supposing 
no change in the weather to have taken place. There is usually a 
greater quantity deposited between midnight and sun-rise than 
between sun-set and midnight. Supposing every thing else the 
same, the deposition of dew is more abundant the more the atmos- 
phere is loaded with moisture. 

Whatever has a tendency to diminish the aspect of the sky to 
any_body diminishes at the same time the quantity of dew deposited 
on it. ‘Thus, a flat board was placed in a horizontal position four 
feet above a grass plat; 10 grains of wool placed on the under sur- 
face of it gained only four grains of weight, while the same quan- 
tity placed on the upper surface gained 14 grains. In another trial 
the wool on the under side gained six grains, while that on the 
upper side gained 19 grains. In another trial the wool on the 
under side gained two grains, while that on the upper side gained 
11; and in another the wool below gained four grains, while that 


_ above gained 20. This difference was not owing to the moistwe 


falling from above in a form similar to that of rain, otherwise the 
wool on the under surface would have acquired no increase of 
weight, Besides, a quantity of wool placed at the bottom of a tall 
stone-ware cylinder, open at top, acquired just as little increase of 
weight as the wool on the under surface of the board. 

When wool is laid upon a large horizontal body, as a board, it 
acquires more dew than when suspended in the air at a distance 

| 
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from other bodies. Dew is not deposited indiseriminately upon all 
bodies. More is deposited on grass than upon gravel or soil. 
Polished metals have but little deposited on them, so that they are 
often found dry when other bodies in their neighbourhood are wet 
with dew. Between metals themselves there is a difference in this 
respect: some being more readily wetted with dew than others. 
Platinum is one of the easiest. Iron, steel, zinc, and lead, are more 
easily wetted with dew than gold, silver, copper, and tin. Dew is 
deposited in towns as well as in the country, but not so ¢opiously, 
owing to a variety of causes which may be easily conceived. Thus, 
Dr. Wells found dew deposited in London, but in much smaller 
quantity than in a garden in Surrey, about a mile and a‘ quarter 
from town. 

If we examine the temperature of those substances on which dew 
is deposited, we shall find them colder than the air in their neigh- 
bourhood. Thus, grass wet with dew was found 7°, 8°, 9°, 10°, 
11°, and even 12° colder than the air four feet above it. This 
difference of temperature begins soon after the heat of the day has 
declined: but this difference only holds in clear and serene wea- 
ther. In cloudy and windy nights the grass was not colder than the 
air: sometimes it was even warmer; but on such nights no dew 
was deposited. If the sky become cloudy during the night, the 
temperature of the grass rises. Thus, on such a night, the grass’ 
which was at first 12° colder than the air became only 2° colder. 
During a fog this increase of temperature sometimes takes place, 
sometimes not; showing clearly that the change does not depend 
upon the fog, but the cloudiness of the sky: 

The quantity of dew deposited upon bodies is proportional to their 
coldness, when compared with that of those in their neighbour- 
hood. ‘Thus, wool on the upper surface of a board was 9° colder 
than wool upon the under surface of the same board, and it con- 
densed more than three times as much dew.. Much miore dew is 
deposited upon grass than upon a gravel walk. On one night in 
which this diference was very striking, the grass was 161° colder 
than the gravel walk, The same observation applies to garden 
mould, which dogs not condense so much dew, nor become nearly 
so cold as grass. 

On dewy nights the temperature of the earth an inch or an inch 
and a half under the surface is much warmer than that of the grass. 
In one case the observed difference was from 12° to 16°. 

The heat of metals is not correctly ascertained by placing the 
naked bulb of a thermometer on them. Unless the bulb be co- 
vered by a coating of gilt paper, or something similar, it indicates 
a much greoter degree of cold than the metal really has, 

Bright metallic plates on dewy nights are much warmer than the’ 
grass on which they are placed, and. usually as warm as the air four 
feet above them: but when dew forms on them they are always 
colder than the air. But metals do not become so cold’as other 
bodies by exposure: they were never observed more than 3° or 4° 
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colder than the air; and the most readily dewed metals are the 
ones which become coldest soonest. 

The quantity of dew deposited depends not merely on the differ- 
ence between the temperature of the air and of those bodies on 
which the dew condenses; it depends likewise, and in a very con 
siderable degree, upon the quantity of moisture which exists in the 
atmosphere. 

- When wool is equally exposed it becomes colder than grass; 
while silk, cotton, and flax, become colder than wood. Swandown 
becomes still colder than any of these bodies. Fresh unbroken 


- straw, and shreds of white paper, were found, likewise, to become 


colder than wool. Of powders, fine river sand became the least’. 
cold; glass, and chalk, in powder, became more so; and chareoal, 
lamp-black, and brown calx of iron, became coldest of all. Glass, 
brick, cork, and oak-wood were inferior to filamentous substances. 
Snow likewise became a good deal colder than the air; but in this 
respect it is inferior to swandown. 

Sach are the phenomena observed by Dr. Wells to accompany 
the formation of dew. In the second part he treats of the éheory of 
the formation of dew. Aristotle supposed that dew was a species of 
rain, formed by the moisture of the atmosphere being condensed by 
the cold of the night; an opinion still adopted by Mr. Leslie. ‘The 
discovery by Muschenbroek, that metals will be free from dew 
while other bodies attract it copiously, led to the conclusion that the 
formation of dew is an electrical phenomenon ; that it is deposited 
on non-conductors, but not on conductors. Mr. Wilson and Mr. 
Six conceived that its formation was accompanied by the evolution 
of cold; an opinion at first embraced by Dr. Wells: but subse- 
quent observations led him to doubt its accuracy, and he afterwards 
ascertained, by direct experiment, that the temperature of bodies 
sinks before any dew is deposited on them; that the subsequent de- 
position of dew is the consequence of: this coldness; and therefore: 
that the deposition of dew has precisely the same cause as the ap= 
pearance of moisture on the outside of a glass or metallic vessel, 
when a liquid considerably colder than the air has been poured into 
it shortly before. j 

But why, it will be asked, do bodies become colder than the air 
with which they are in contact ; and why do some bodies acquire a 
greater degree of cold than others in their vicinity? These questions 
could not have been answered in a satisfactory manner previous to 
the discoveries of Mr. Leslie and Count Rumford respecting heat, 
But in consequence of these discoveries we are able to answer them 
in a satisfactory manner. All bodies have the property of radiating 
heat. During the day, the heat lost by radiation is more than supy 
ey by the sun; so that the temperature of bodies during the day 

increased instead of being diminished. But the contrary is the 
case during the night. The heat radiated by the bodies on the sur- 
face of the earth penetrates into the sky, and does not again return 
to them. Henge their temperature must be constantly diminishing 
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from radiation; and as air is a very bad conductor, the heat thus 
lost cannot be supplied by the ambient atmosphere. Therefore the 
temperature of bodies at the surface of the earth will become and 
continue colder than the air during the whole night. But this will 
happen only when the sky is clear, and the atmosphere still. If the 
sky be covered by clouds, these opaque bodies will radiate back as 
much heat as they receive from the bodies on the surface of the 
earth 5 so that the temperature of these bodies will not sink. If the 
night be windy, the agitation of the atmosphere will in some mea- 
sure make up for its bad conducting power. New and warmer por- 
tions of air coming continually in contact with the bodies on the 
surface of the earth will be continually supplying them with heat, 
and thus preveut their temperature from sinking from radiation. 

Thus we see a sufficient reason why the temperature of bodies on 
the surface of the earth in clear and calm nights becomes consider- 
ably lower than that of the surrounding atmosphere. But what is 
the reason that the temperature of some bodies becomes much lower 
than that of others in their immediate vicinity? ‘The discoveries of 
Mr. Leslie enable us to answer that question in a satisfactory 
manner. It is because some bodies radiate much more heat than 
others. Metals are the bodies which radiate heat worst, of course 
they will be less cooled by radiation than other bodies, and less dew 
will of course condense on them, as is the matter of fact. Gold, 
silver, copper, and tin, are the metals that radiate heat worst, and 
they are the metals upon which dew is least apt to form. Filament- 
ous substances, paper, grass, radiate heat copiously: hence they 
become speedily colder than the air, and dew forms upon them in 
abundance. 

Such is the theory of the formation of dew given by Dr. Wells, 
and, to me at least, it appears perfectly satisfactory and complete. 
He ‘employs it to explain a great number of facts, some of which 
he had mentioned in enumerating the phenomena of dew, and 
others are noticed for the first time here. I would with much plea- 
sure run over this enumeration of facts, and the luminous explana- 
tion of them given by Dr. Wells,. which in most cases is perfectly 
satisfactory ; but want of room obliges me to refer the reader to the 
Essay itself: and I do this with the less reluctance, because most of 
the phenomena explain themselves as it were spontaneously by the 
mere application of the theory to them. i 

The third part of this Essay treats of several appearances connected 
with dew. By this, Dr. Wells means several appearances produced 
by the same cause as dew, but generally ascribed to other causes. 
These appearances are the following :— 


1. During winter, Dr. Wells observed the panes of the windows 
of his bed-chamber moist on the inside; but those which had been! 


covered by an inside shutter during the night were much more so 
than those that had been uncovered. He found upon examination 
that the covered panes were 3° colder than the uncovered. ‘The 
cause was this:—The shutter protected the panes from the heat 
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radiated by the walls and furniture of the room, which struck 
against the uncovered panes; hence the former were colder than 
the latter. , 

2. When we go out of a house into the open air during the night, 
we are frequently sensible of a considerable chill. This, according 
to Dr. Wells, is greatest in a clear night, and is more sensible in 
the country than in towa. He conceives it to be owing to the 
heat radiated from our bodies. To this cause the noxious effects of 
the night air are probably owing. 

3. Gardeners are in the habit of covering plants with mats in 
order to prevent the bad effect of the cold. The use of this cover- 
ing is to prevent the heat from escaping from the plants by ra- 
diation. Dr. Wells found grass, over which a thin cambric hand- 
kerchief was placed horizontally a few inches above it, several de+ 
grees hotter than grass fully exposed to the aspect of the sky. The 
effect is not so great when the mat touches the body as when it is a 
few inches distant from it. 

4, The covering of snow upon the surface of the earth during 
winter in northern regions is chiefly useful by preventing the loss or 
heat from radiation; which would be sufficient in a few hours to 
destroy vegetables altogether. 

5. It is believed in the West Indies, and seems to have been ad- 
mitted by the ancients, that the exposure of animal substances to 
moonlight promotes their putrefaction. Moonlight nights are al- 
ways clear, and usually calm: hence dew will be deposited most 
copiously during such nights. Covering animal substances with 
dew, in addition to their own.moisture, must in hot climates pro- 
mote their putrefaction: hence probably the origin of the notion. 

6. lce is formed in Bengal by exposing water in shallow un- 
glazed pans to the air, placed upon dry straw or sugar-canes, and 
sometimes sunk artificially below the surface of the earth. Ice 
forms only in clear and serene nights. ‘The formation of ice in 
these cases has been usually ascribed to the evaporation of water 
from the outer surface of the pans. But Dr. Wells has shown, 
both by the clearest arguments and by experiments, that this ex- 
planation is not the real cause; but that the formation of ice is 
owing to the heat radiated from the surface of the water. The straw 
serves only to prevent heat from being conducted into the water 
from the earth. Hence the reason why the process requires a clear 
and serene night, and why wind and clouds prevent it from suc- 
ceeding. 

Such is a short analysis of this very interesting performance. 
Few books have made their appearance of late years containing a 
greater number of new and important facts; and few scientific 
theories have ever been presented to the world either in a more sa- 
tisfactory or luminous manner. Jt may be proper to mention that 
there occurs a word in Dr. Wells’s essay which I do not recollect 
to have ever seen before. 1 mean the word conduction. The Eng- 
lish language was destitute of a single word bearing the meaning 
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which Dr. Wells has affixed to this. I have frequently in writing 
or speaking on the subject found the inconvenience of such a want, 
and was obliged to have recourse to the disagreeable mode of ex- 
pressing my meaning by a circumlocution. Whether the word 
conduction be the most proper for the purpose must be left to the 
decision of British philosophers in general. For my own part, I see 
no objections to the term, and should not scruple to employ it 
when writing upon heat. 


— 
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IMPERIAL INSTITUTE OF FRANCE, 


Aecount of the Labours of the Class of Mathematical and Physicat 
Sciences of the Imperial Institute of France during the Year 1813. 


(Continued from p. 230.) 


Paystcs anp Cuemistry. By M. le Chevalier Cuvier. 


It is supposed that the combinations which exist commonly in 
nature are those to which the great affinity between their consti- 
tuents give.a certain stability, and which circumstances by no means 
common have the power to decompose; while those which do not 
possess that property can only be momentary and accidental pro- 
ductions, or obtained by the labours of chemists. The greater 

_ number of the former are discovered, the more fugitive ought those 
to be which remain to be discovered, and the more subject to be 
destroyed by the least accidental circumstance. This is what has 
occasioned the accidents of which the history of chemistry offers so 
many examples, and against which the more precautions ought to 
be taken the more dificult and delicate the researches are in which 
the chemist-is engaged. : 

M. Dulong, Professor of Chemistry at Alfort, was on the point 
last year of becoming a victim to his zeal for the science. But his 
danger was recompensed by a fine discovery—a compound of azote 
and oxymuriatic acid, which presents the most singular properties. 
‘fo obtain it we must present to the c//orine, as the British chemists 
at present term it, azote not in the state of gas, but in any combi- 
nation. Any ammoniacal salt will answer, provided the acid which 
it contains be not driven off by the chlorine. M. Dulong passes a 
current of chlorine through the solution of such a salt, and obtains 
a kind of brown oil, heavier than salt water, which is quickly 
dissipated in the open air, and detonates when heated with a report 
louder than a musket. Copper decomposes it, uniting with the 
chlorine, and disengaging azotic gas. Hence we see its constituents. 

°o 
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But what renders it dangerous to examine’ this substance is, that 
when it comes in contact with any combustible substance, as with 
phosphorus, a violent detonation takes place, which breaks all the 
vessels, This is a new example, and, as appears, the most energetic 
of all, of those combinations in which the heat that kept the sub- 
Stances in the gaseous state still continues united with them, though 
they have become liquid or solid; a case which chlorine presents 
more frequently than any other body. M. Dulong proposed to 
ascertain the proportions of the two constituents of this substance, 
and its manner of acting on other bodies, especially on the metals ; 
but the accidents which this young chemist met with at two diffe. 
rent times, one of which deprived him of an eye, put an end to 
his experiments ; and for the sake of the science, to which his 
sagacity may still be of considerable service, the Class has engaged 
him to turn his attention to other subjects. . 

‘This same substance almost deprived chemistry of one of its 


most illustrious cultivators, Sir Humphry Davy, formerly Secretary _ 


of the Royal Society, who, though still young, has already made 
numerous and brilliant discoveries, and particularly that of the 
metallization of the alkalies and earths, which opens a new field to 
so many branches of the natural sciences. 

A substance not less remarkable has presented itself to M. 
Céurtois, manufacturer of saltpetre at Paris. MM. Clement and 
Desormes have shown it to the Class, and M. Gay-Lussac has made 
upon it a set of instructive experiments. It is obtained from the 
mother water of kelp by sulphuric acid and distillation. When 


“cooled and condensed, it has the appearance of plumbago. Before 


it has been purified it melts at 158°; but when purified by solution 
in an excess of potash and distillation, it requires a much -stronger 
heat to melt it. Its most striking property is being converted by 
heat into a violet coloured vapour, or gas, perfectly homogeneous 
and transparent. Neither a red heat, nor oxygen, nor charcoal, 
act upon it. It combines with the metals and their oxides, and 
_ these combinations are soluble in water. With ammonia it produces 
a fulminating powder. Sulphureted hydrogen discolours it, and 
converts it into a powerful acid; from which it may be again preci- 
pitated by chlorine, sulphuric or nitric acid. In fact its action on 
other bodies is so similar to that of chlorine, that it may be ex- 
plained in a similar manner. We may either suppose it a peculiar 
acid combined with oxygen; or, with Davy, we may conceive it to 
be a simple substance capable of forming a peculiar acid by uniting 
with hydrogen. According to the first way Y viewing it, we must 
suppose that the hydrogen unites with the saperabundant oxygen, 
and forms water, which cannot afterwards be separated from the 
acid. What induced Davy to alter the received theory of oxymu- 


riatic acid was, that hydrogen converts it into ordivary muriatic 


acid, without its being possible to obtain any water, “Yet water 
ought to have been formed if the hydrogen merely deprived the 
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chlorine of a quantity of oxygen. Davy applies a similar theory, 
founded on the same analogies, to the fluoric combinations. 

This celebrated chemist, recently named a corresponding member 
of the Institute, has presented a paper upon this new substance, in 
which he insists upon its analogy to chlorine, and upon the mo- 
tives and reasons which induce him,to consider both of them as 
simple substances, capable, like oxygen, of burning and acidifying 
combustible substances. ‘Thus when the new substance (which has 
been called iode, from the colour of its gas,) combines with potas- 
sium, it exhibits a fine blue flame, but no gas is disengaged ; but 
if potassium be dissolved in iodic acid, hydrogen gas is disengaged. 
The same thing holds with the other metals. Davy ascribes the 
formation of this acid by phosphorus to the humidity which always 
adheres to the iode, and which it decomposes. He was not able to 
procure oxygen from iode nor its acid, nor to make oxygen act upon 
the one or the other ; nor had they any action on carbon; nor was 
iode decomposed by the galvanic battery. But iode, like chlorine, 
forms triple compounds with the alkaline metals and oxygen, which 
detonate with charcoal, and may be employed instead of nitre. 

The detonating powder obtained from iode by MM. Clement and 
Desormes by means of ammonia is, according to Davy, a compound 
of iode and azote; so that it is analogous to the dreadful substance 
discovered by M. Dulong, which is a compound of azote and 
chlorine. 

Another manufacturer, enlightened by chemical science, M. 
Tassaert, has made a remark which may be of consequence in the 
arts. The floors of his soda furnaces are composed of sandstone. 
On pulling them down he observed a blue matter, which never 
made its appearance when the furnaces were built of brick, and in 
which Vauquelin found nearly the same constituents as in ultrama- 
rine ; so that our learned associate does not despair that, by follow- 
ing out this process, we shall be able one day to imitate nature in 
the production of this very precious article. M. Pelletan, jun. has 
remarked that there appears in many cases during the manufacture 
of soda, a blue colour more or less intense, which is not destroyed 
by calcination, and that this colour appears principally when irou 
comes in contact with soda not yet entirely deprived of its sulphuric 
acid. 

Crude platinum as it comes from Peru is a very compound sub- 
stance. Besides pure platinum, a noble metal, heavier, and equally 
unalterable with gold, it contains iron, copper, mercury ; and the 
successive researches of Wollaston, Tennant, Descotils, Fourcroy, 
and Vauquelin, have shown tem years ago the presence of four 
metals, distinct from all others previously known, and called 

palladium, rhodium, osmium, and iridium. 
_ M. Vauquelin has this year resumed the study of these substances, 
and has read a memoir on the most convenient methods of obtain- 
ing palladium and rhodium in a state of purity. 
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After having precipitated the greatest part of the platinum from 
the nitro-muriatic acid solution by means of ammonia. he puts into 
the residue plates of iron, which throw down the other metals, 
Employing in succession cold nitric and muriatic acid, and then 
subliming, he separates from the precipitate the greatest part of its 
copper, mercury, aud osmiam, aud likewise of the iron whieh is 
mixed with it. A little of the remaining platinum, of the palla- 
dum, and even of the osmium, is removed by the same acids, 
because they have precipitated in the state of oxide; for in the 
metallic state they would not have been acted on. On the other 
hand, some copper and iron still remain, because they are inti- 
mately united with the other metals, and defended by them. To 
get rid of all the remains of the platinum, M. Vauquelin dissolves 
the whole again in nitro-muriatic acid, and precipitates by ammonia. 
He obtains a yellow and pure salt of platinum. Evaporating the 
residue to dryness, and treating it with water, there remains a red 
salt, consisting chiefly of platinum. Thus the liquid is almost 
completely freed from that metal. The aqueous solution is then 
diluted with water, and a little acid added. Some ammonia is then 
added, but not enough to saturate the acid ; the whole is agitated ; 
there immediately appear.a great number of brilliant and beautiful 
red needles. They consist of the ammonio-muriate of palladium. 
When heated to redness, pure palladium is left behind. If a little 
iron and rhodium should be present, they may be separated by 
digesting in water slightly acidulated with muriatie acid. The 
residue of the liquor contains the rhodium, and some remains of 
palladium, copper, and iron. ‘To obtain the rhodium, the liquid 
is made to crystallize. The crystals are reduced to powder, and 
freed from the salts of copper, iron, and palladium, by washing 
them repeatedly with alcohol. If any salt of platinum remain, it 
may be separated by means of water slightly acidulated with 
muriatic acid. Finally, by a last evaporation, the salt of rhodium 
remains of a magnificent red. When heated to redness, this salt 
leaves the metal in a state of purity. 

We cannot by a more ingenious or simple method separate so 
many substances from each other, which are held together by such 
a powerful attraction. It is founded chiefly upon the insolubility of 
ammonio-muriate of palladium in water, even when acidulated with 
an acid ; upon its precipitating as soon as it forms; and upon the 
insolubility of the ammmonio muriate of rhodium in alcohol, while 
that liquid dissolves the muriates of copper and iron. 

While M. Vauquelin was thus engaged in examining these two 
metals united to platinum, M. Laugier, his colleague in the 
Museum of Natural History was occupied with a third. of them, 
and perhaps the most curious of all, osmium, the oxide of which is 
volatilized at the heat of boiling water, gives no colour to distilled 
water, has even the same appearance as water to the eye; but gives 
out a strong odour, and acts upon the olfactory nerves in such a 
manner as to alter the sense of smelling for several days. ‘These 
properties, and several others, made chemists regret that it was so 
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difficult to obtain this metal in considerable quantities. M. Laugier 


has satished their wishes to a certain extent. When platinum is’ 


dissolved in nitro-muriatic acid, there remains a black powder, 
composed of ir7dium and osmium; and hitherto it was this powder 
only that supplied osmium to chemists. But M. Laugier, having 
perceived that the acid employed to dissolve platinum, when. sepa- 
rated from it by distillation, emits a strong odour of osmium, sup- 
posed that it contained this metal: and he found that when this 
acid is saturated by caustic alkalies, or still better by quick-lime, 
and the mixture is distilled, a solution is obtained, containing a 
notable quantity of osmium, which formerly was entirely lost. 

We spoke in 1808 of the successful trials made at Liege to 
obtain zinc in a malleable state in the large way, and of the advan- 
tage that might be derived from substituting it for lead as a covering 
for houses, and for some other purposes. An attempt was made to 
substitute this metal for tinned copper, and to form of it vessels for 
preparing food; but the Ministers of the Interior and of War 
having consulted the Class on‘ the subject, the sections of chemistry 
and medicine found that zine is too soluble in even the weakest 
acids, in fat, and even in water, and that the salts which it forms 
are too acrid, and in certain cases act too violently on the intestines, 
to allow us to employ the metals for such purposes without incon- 
venience. M. Sage has made some experiments on the subject, 
and has found that distilled water kept in vessels of zinc acquires a 
decided styptic taste, and that the juices of fruits, when boiled in 
similar vessels, dissolve a portion of them, and form a sufficient 
quantity of salt to render their taste disagreeable. This is a result 
so much the more to be lamented, as the mines from which the 
zinc is extracted contain no arsenic, as is the case with some others, 
and on that account there was no risk of any injury in the present 
case from that poisonous metal. We have a new proof of this in 
the analysis of the ore made by Sage, which he read to the Class. 

MM. Vauquelin and Thenard have given an analysis of the 
mineral water of Proyins, from which it follows that it contains in 
the litre (61°028 cubic inches). 
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Carbonic acid .............,332, English cubic inches, 


Besides traces of muriate of lime and of a fatty matter; but it 
contains no sulphuric acid whatever, though the presence of that 
acid in it had been suspected, 

M. Thenard has’ published the first’ volume of an elementary 
‘treatise on chemistry, in which that science, which daily makes so 
much progress, and to the advancement of which M, Thénard 
himself has-contributed so considerably, is exhibited in its present 
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state. The author arranges the substances treated of according to 
their degree of simplicity. After having spoken of the imponder- 
able bodies, he treats of oxygen, and of the theory of eombustion. 
He then passes to the combustible bodies, and describes the com- 
pounds which they form with each other and with oxygen. These 
last are divided, according to their properties, into oxides and acids ; 
and the fluoric and muriatic acids are placed according to the old 
opinions among bodies containing oxygen. Here the first part of 
this work stops, which the rapid progress of the science has ren- 
dered necessary so soon after other good works on the same subject ; 
and we cannot but be anxious to see its speedy termination, 


(To be continued.) 


Articte XVII. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE, 


I. Lectures. 


Lonpvon Inrirmary for diseases in the eye, in Charter-house- 
square, 
J.B. Fane, M.D,.......+..Physician. 
B, Travers, Esq. .o0 0s 90+: 


W. Lawrence, Esq. F. R.S. 


Farther particulars, and the terms on which gentlemen are ad- 
mitted to see the practice of this infirmary, may be known on ap- 
plication at the house. 

Dr. Spurzheim will commence his Course of Lectures on the 
Anatomy and Physiology of the Brain at No. 11, Rathbone-place, 
Oct. 18, at seven o’clock in the evening. f 


Il. Mistake in the Biographical Account of Scheele rectified. 


I stated, on the authority of a gentleman upon whose accuracy I 
placed the fullest reliance, that Retzius published Scheele’s method 
of obtaining tartaric acid without ever mentioning his name: but I 
have since looked at the original paper of Retzius, in the Stockholm 
Transactions, and find that my statement was erroneous, Retzius 
particularly mentions Scheele, and states the facts which he ob- 
tained from him: so that the opinion entertained for some years, 
that Retzius was the discoverer of pure tartaric acid, could not have 
originated from a perusal of this paper. Probably it originated 
from the mere title of the paper, which was perhaps all that the 
original propagators of the story had it in their power to peruse, I 
consider this statement as nothing more than a piece of bare justice 
to Ketzius, the honesty of whose conduct has been improperly 
called in question. 


‘ Surgeons. 


> 
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Ill. Elastic Gum Bougies; and a Method of separating Ether 
from Water. 


(To Dr, Thomson.) 
Eye, July 19, 1814. 

In Number XIV. of your Annals of Philosophy, a Correspondent 
expressed a wish to know how elastic gum bougies are made; some 
friend in Number XVI. communicated a method of constructing 
the elastic gum catheters: now there is no doubt that bougies are 
made in a similar manner ; but as the instruments are not alike, so 
the materials also differ. 

I have had occasion to cut the elastic gum bougies in pieces, and 
the appearance of the divided part always gave me an idea that they 
were the catgut bougies covered with caoutchouc. To satisfy myself 
more of this, I prepared some ether, as directed by Mr. Winch, of 
London (and described in Dr. Henry’s Zlements of Experimental 
Chemistry) ; 1 then suspended a portion of a caoutchouc bougie in 
it, and aiter a time the gum was dissolved, leaving the catgut bare. 
Where, or how, they are constructed, 1 do not know; but I think 
it likely they are made by dipping catgut bougies into a solution of 
the caoutchouc, in the same manner as dipped candles are made, 
Dr. Henry informs us, “ That the method of forming tubes, &c. 


with this solution is described in the first volume of Fauja’s Travels , 


in England, Chap. 1.” 

While preparing the ether for the above experiment, and the 
ether and water having been put into a vial so that it was about half 
full, I felt at a considerable loss how to separate them, until I con- 
trived the following simple apparatus, the principle of which your 
yeaders will readily perceive. I passed a small short glass tube 
(whose calibre would not allow the fluid to pass) through the cork 
of a vial, and just even with the opposite end of the cork; I then 
turned the bottle upside down, and, allowing time for all the pure 
ether to rise to the surface of the water, then took a red-hot poker 
and applied it to the Loééom (now the upper end) of the vial, which, 
expanding the air, drove the water out of the bottle. This method 
of separating water from ether I have transmitted to you, for the 
purpose of cémmunicating it to those of your readers who, like me, 
have not the means of getting proper chemical machines. 

Should you think the above mites of information deserving a 
place in your Annals of Philosophy, the insertion of them will 
much oblige 

Yours mpst respectfully, 
C. B. Ross. 


IV. Diminution of Temperature from Rain. 


(To Dr. Thomson.) 
SiR, 


The Number of the Annals of Philosophy for August contained 
@ notice respecting a remarkable fall in the thermometer which 


ei ee 
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happened during a heavy shower of rain on the 13th of May, 1813. 
I A not pretend to be able to solve this problem scientifically ; but, 
as from the manner of stating it you seem to have left it open to 
observation, { beg leave to hazard a few conjectures by way of ex- 
planation. 

The thermometer, it appears, stood at 60° about nine o’clock 
in the morning immediately before the shower, and while the rain 
was falling it sunk rapidly to 50°, and never, during the remainder 
of that day, regained its former elevation. 

It may, [ think, be remarked, that the temperature of 60° was a 
degree of warmth by no means inconsiderable for that period of the 
year, and at that hour of the morning. The rays of the sun must 
have exerted a powerful influence, and the surface of the earth must 
have been a good deal heated. ‘That being the case, the clouds, or 
that portion of vapour, the subsequent condensation of which occa- 
sioned the shower, must have been suspended at too great a height 
in the atmosphere to produce, by the calorie given out, any very 
sensible change in the temperature near the surface. ‘The imme- 
diate consequence of the shower falling is the commencement of 
the process of evaporation, which continues during and after the 
shower, till the whole, or nearly the whole, of the moisture is dissi- 
pated, and then the thermometer resumes nearly its former alti- 
tude. The effect of evaporation is the absorption of caloric and 
the generation of a great degree of cold, which would, under those 
circumstances, be rendered sensible by the thermometer. Although 
the power of the solar rays might be great as soon as the rain had 
ceased, and though the heat extricated in the upper regions of the 
atmosphere might extend to the surface of the earth; yet its in- 
fluence is comparatively so limited, and the evaporation so consider- 
able, that it would not be felt. It is, I believe, universally ob- 
served, that in summer, when the heat is great, a heavy shower of 
rain causes a reduction of temperature, or a coolness of the air; and 
I own I can at present imagine no way in which it can do this, ex- 
cepting the one J have pointed out. At all events, the surface of the 
earth being heated, and the temperature of the water contained in 
the shower being necessarily lower than that of the earth, it follows 
of course that, whether there be an immediate eVaporation or 
not, there must a part of the caloric at the surface pass into the 
water, and become united with it. This of itself will occasion a 
reduction of the sensible heat. 

Upon principles nearly the reverse of the former is probably to 
be explained the increase of the temperature which generally fol- 
lows a shower of rain in winter, or during a long tract of very cold 
weather. ‘Vhen the clouds, whose condensation is to form the rain, | 
maintain, by reason of the diminished temperature at the surface, a 
much less elevated position in the atmosphere. As soon as the 
condensation takes place, caloric is disengaged, and, from the low 
state of the temperature near the surface, the influence of this ca- 
loric is immediately felt, and gives rise to that augmentation of the 
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sensible heat which is perceived. Besides, there is now hardly any 
evaporation to counteract this influence. Hence we find the 
moisture remain so long in winter; that which is carried off being 
perhaps rather the product of a kind of spontaneous evaporation by 
the agitation of the air, than the conversion of the water into va- 
pour by the force of caloric. _ 

The same increase of warmth happens from a fall of snow after 
any continued frosty weather., The caloric given out during the 
congelation is immediately diffused through the atmosphere; it 
reaches the surface of the earth, and gives rise to that agreeable 
change which takes place in our sensations. 

Such then is an attempt towards an explanation of these pheno- 
mena. If it be not the true and philosophical mode of accounting 
for them, it would, I am confident, gratify your readers if either 
yourself or any of your intelligent correspondents would favour the 
public with a satisfactory explanation of these very common oc- 
currences. ; 

{ have the honour to be, Sir, your very obedient servant, 


Henry Epmonpsron. 
Newcastle-upon-Tyne, Sept. 4, 1814. 


V. Singular Appearance in the Eyes after Death from 
Hydrophobia. 
(To Dr. Thomson.) 
SIR, 

The following circumstance, from its singularity and importance, 
appears to deserve all the publicity which it can receive; and per- 
haps, therefore, you will oblige the scientific world by giving it a 
place in the Annals of Philosophy. It is recorded in the 12th 
number of the Edinburgh Medical and Surgical Journal, as one of 
the appearances on dissection of a man who had died of hydropho- 
bia, and it was observed by M. P. C. Gorey, Member of the Legion 
of Honour, formerly chief physician of the army, and physician of 
the hospital at Metz. The body was opened ten hours after death. 
Amongst other appearances which are detailed very minutely, he 
says, ‘ But a phenomenon worthy of attention, which has not yet 
been observed, as far as I know, in this disease, occurred to us when 
examining the eyes. The iris exhibited the same motions as in 
life; the pupil dilated itself on covering the eye with the eye-lids, 
and again contracted as soon as the light was admitted. These al- 
ternate motions were as lively as during life. The colour of the iris 
was not changed; it was of blue gray, and had only acquired a 
lustre or brilliancy which might be called phosphoric. We excited 
this sensibility of the iris many times, and more than 12 hours after 
death.” 

Query—Upon what principles of physiology, chemistry, or optics, 
is such a phenomenon to be explained ? 

I am, Sir, your most obedient, : 

Newcastle-ruipon-Tyne, Sept. 4, 1814. H, E. 
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VI. Society for preventing Accidents in CoaMines, 


This Society was instituted Oct. 1, 1813. It consisted in May 
last of the following Members :— 


Patron—His Grace the Duke of “ert ers user 


Vice- Patrons. 


" 


The Marquis of Bute ° Sir Matthew White Ridley, Bart. 
The Earl Percy M.P. 

The Earl of Carlisle The Members of the Chapter of 
The Viscount Barnard, M. P. Durham 


Dr. J. Cornwallis, Bishop of 'T. R. Beaumont, Esq. M. P. 
Litchfield and Coventry, and J. G. Lambton, Esq. M. P. 


Dean of Durham Cuthbert Ellison, Esq. M. P. 
Sir Thomas Henry Liddle, Bart. George Allan, Esq. M, P. 
Sir J. E. Swinburne, Bart, M. E. Davison, Esq. 
Sir Robert J. Eden, Bart. Adam Askew, Esq. 


President—Sir Ralph Milbanke, Bart, 
Secretary and Treasurer—Mr. William Burn. 


Permanent Committee (besides the alove Memlers.) 


The Rev, Robert Gray, D. D. Thomas Hopper, Esq. 
The Rev. George Stephenson, Rowland Webster, Esq. 


M.A. Thomas Wilkinson, Esq. 
The Rev, Thomas Baker, M. A. Addison Fenwick, Esq. 
The Rev, John Hodgson Robert Surtees, Esq. 
The Rev. William Turner Mr. William Chapman 
Stephen Pemberton, M, B. Mr. Stobart 
William Reid Clanny, M. D. Mr. John Buddle 
John Armstrong, M. D. Mr. Thomas Fenwick 
Henry Fearon, M. D, Mr. Matthew Dunn 
J.R. Fenwick, Esq. Mr. Edward Steel 
John James Wilkinson, Esq. Mr. Thomas Croudace 
George Robinson, Esq. Mr. Hoyle 
Richard Pemberton, Lsq. Mr. George Hill * 


John Douthwaite Nesham, Esq. 


Honorary Members. 


Thomas Thomson, M. D. FR. S, L. & E, 
William Allan, Esq. F, R,S. 


The following is a copy of a letter circulated by the President, 
Sir Ralph Milbanke ; dated May 4, 1814. 
# SUR, 
* This Society, constituted as above, and having for its object the 
prevention of those sudden and disastrous Explosions in Coal Mines, 
of which wie melancholy effects have been so frequenty and recently 
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experienced, have to urge on the consideration of the public, that 
the interests of humanity are deeply concerned in its support. 

** It therefore requests the favour of your countenance and co- 
operation, and the communication of any advice or information 
that may assist it in forwarding its views. The proprietors and di- 
rectors of the different mines in this kingdom are particularly re- 
quested to communicate the courses and precautions now taken in 


their different mines to obviate the mischiefs complained of, and 


also the observations and amendments that may have occurred to 
them.” 


Communications and Subscriptions are received by Mr. Burn, of 
Southwick, near Sunderland, Durham, Secretary and ‘Treasurer ; 
and it is requested that Subscriptions be remitted to the Wear Bank, 
in Sunderland, or be named as soon as possible, as the Committee 
are about to publish a Report, containing a comprehensive view of 
_ the modes of ventilation now practised in the North of England; 
and also propose, if their funds will enable them, to offer premiums 
for the best treatises, or any farther important discovery or improve- 
ment, that will effectually promote the object they have in view. 


Vil. Mineral Collections for Sale in Germany. 


(To Dr. Thomson.) 
SIR, ; 

I take the liberty of requesting information, through the medium 
of your Annals of Philosophy, as to the value of the enclosed no- 
tice ; and, if any persons in this country have become purchasers, 
through what channel they procured the articles, and made the 
payment for them. Any other information upon ‘the subject of 
specimens of minerals will be acceptable to several of your readers, 

I am, Sir, your obedient servant, 
London, Sept. 7, 1814, J Cy 


In the first number of the Medical and Physical Journal, pub- 
fished by Drs. Bradley and Willich, in March, 1799, is the follow- 
ing article of information, 

* The student of mineralogy will learn with satisfaction, that he 
may be supplied from Leipzig with cabinets containing specimens 
of minerals arranged in systematic order, and at the following mo- 
derate prices. 

“A collection of 150 specimens, each deposited in a separate 
pasteboard case, and numbered corresponding to a catalogue, in 
which a description is given of every piece, at six rix dollars Saxon 
enrrency, or about IZ, 1s. British. A more extensive collection, 
consisting of 250 specimens of superior value, furnished with a 
similar catalogue, and packed in drawers, in a red painted case, 
with lock, &c. for 20 rix dollars Saxon currency, or about 3/, 6s. Sd. 
British. And lastly, a collection of the best specimens, amounting 
to 500 in number, the produce of various countries of Europe, many 
of which are rare, and as yet non-descript, being recently collected ; 
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and provided with a complete and instructive catalogue, &c. &e. for 
60 rix dollars, or about 10/. 10s. British. 

« Amateurs are requested to address themselves to Mr. Martini, 
bookseller in Leipzig.” 


The Editor of the Annals of Philosophy regrets that he is unable 
at present to give any precise information respecting the inquiry of 
his Correspondent. Immediately after the Ist of April he made 
some attempts to procure a collection of minerals from Saxony ; 
but no satisfactory answers were returned to his letters. Indeed it 
is not above six weeks since the Leipsic scientific journals came 
into his possession, though they were ordered as early at least as the 
month of March; and even at present none have come to hand 
Jater than for the month of May. All this is to be ascribed to the 
dreadful state of confusion in which Saxony was left by the French 
army. Some considerable time must elapse before matters get into 
their usual train, and of course before there is any great probability 
of being able to procure mineral collections from that country. 


VII. Bricks that Swim on Water. 


The ancients possessed the art of making bricks that swam on 
water. Pliny names Pitane, an Asiatic town; and Calentum and 
Mazilua, in Spain; as places where the materials of these bricks 
are found. Fabbroni some years ago discovered a substance from 
which similar bricks might be made. It occurs at Castel de] Piano 
near Santa Fiora, between Tuscany and the States of the Church. 
The substance in question constitutes a brown earthy bed mixed 
with the remains of plants. Haiiy gives it the name of tale pulve- 
rulent silicifere, and Brochant considers it as a variety of meer 
schaum. \n Germany it is known by the name of lergmehl (moun- 
tain meal), in Italy by that of latte di luna (moon milk). Klaproth 
has lately analysed it, and found it composed of 
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So that it nearly agrees with a mineral previously analysed by him, 
to which he gave the name of kieselguhr. 


ArricLe XVIII. 
New Patents. 


Wiciram Doncaster, Cavendish. square, London ; for a series 
of improvements in the construction, uses, and mode of navigating 
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ships and other vessels of various denominations, in marine and 
inland navigation ; and for abstracting such powers and machinery 
as form an hydrostator or mill; and also a mode and combination 
applicable to easing the draft and accelerating the motion of car- 
riages travelling on land; and also a dining table upon an improved 
principle. July 26, 1814. 

Grorce Dunnace, Hammersmith; for a method of rowing or 
propelling boats or any other vessels. July 26, 1814. 

ILL1AM Jomnson, Heybridge, Essex, for an improved process 
of making salt. July 26, 1814. ; 

Henry Witiiam VANDERKLEFT, 253, High Holborn; for a 
method of purifying and refining Greenland whale and seal oil. 
July 26, 1814. 

Axruony Hix, Plymouth Ironworks, Glamorgan ; for certain 
improvements in the melting and working of iron. July 26, 1814. 

Tomas Sykes, Sheffield; for various improvements in the 
construction of guns, pistols, and other fire-arms ; and of imple- 
ments used for loading them. Aug. 4, 1814, 

SepastiaAN Erarp, Great Marlborough-street, Oxford-street, 
London ; for improvements in musical instruments. Aug. 4, 1814, 

James Coitiier, Upper Thornhaugh-street, London; for a 
machine for combing wool, hemp, flax, waste silk, cotton, hair, or 
any other substance or material capable of being reduced to a sliver 
by combing. Aug. 4, 1814. 

GroreEr CourtauLp, Braintree, Essex; for a spindle for the 
manufacture of silk thread. Aug. 4, 1814. 

James THompson, Yarmouth, Norfolk; for a method of assist- 
ing to render a-ship, vessel, or craft, governable in all the cases of 
her motion. Avg. 4, 1814. 

JEAN SaMuEL Paoty, Little Charlotte-street, Hanover-square, 
London ; for improvements in the construction and use of fire-arms, 
Aug. 4, 1814. 


ArticLte XIX. 


- , 
Scientific Books in hand, or in the Press. 

Dr. Spurzheim is preparing for the Press an Anatomical and Physio- 
logical Examination of the Brain, as indicative of the Faculties of the 
Mind. It will be illustrated by numerous interesting Engravings. 

A Translation from the Swedish will shortly appear of a small but 
highly useful little work by Professor Berzelius, entitled, An Attempt 
to establish a Pure Scientific System of Mineralogy, by the application 
of the Electro-Chemical Theory and the Chemical Proportions. 

Dr. Trotter, of Newcastle, is preparing for the Press, Reflections on 
the Diseases of the Poor for the last Ten Years; being a summary of 
the cases of upwards of 3000 patients who have received his gratuitous 
advice. 

Mr. Forster is preparing a New Edition of his Researches about 
Atmospheric Phenomena, with very considerable Additions. This 
Edition will be illustrated by Plates. 
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ARTICLE XX, 


METEOROLOGICAL TABLE. 


+ 


BAROMETER, THERMOMETER, 
1814. Wind. | Max,| Min. | Med. |Max. | Min. Med. 


—— 


Evap, 


Sth Mo. 
Aug. 8} W_ |29°62/29°61}29°615| 73 | 50 | 615 
W {29°82)29°62/29'720) 69 | 52 | GOS 
10} W_ |29-97/29°82|29°895| 72 | 48 | 60-0 
11] W_ |30:05|29:97|30:010, 73 | 50 | 64°5 


12S W/|30-05|29:97|30:010] 77 | 56.| 66°5 
13S W/|29:89|29:77/29:830| 74. | 51 | Gas ; 
14,N W/29°76|29'74)29:'750! 70 | 49 | 50°5 
15/S W/29°83/29°80)29'815} 70 | 52 | 61° 
16} S |29:75}29-75|29-750] 67 | 46 | 56-5 
17; W_ |29-90)29°84|29-870] 71 | 57] 64:0 
18) W |29 98/29-92/29-950] 76 | 53 | 64-5 
19|N W}29-99/29°88/29:935| 70 | 43 | 56:5 
20|N W/29-93!29:92/29:925| 70 | 49 | 50°5 
21S W/29-87|29:77/29'820| 70 | 53 | 61°5 
22'S W/|29-79129°75|29'770| 76 | 55 | 655 
23'S W/}|29-64129°54/29°590| 79 | 52 | 65%5 
24 N_ |29-57|29-40|29°485| 63 | 55 | 59:0 
25/8 W|29-60|29-40}29:500| 71 | 51 | 61-0 
26|N W)29:78!29-70 eso) 67 | 43 | 55:0 
27,N W/29°87|29°85|29°860! 66 | 43°} 54°5 
28) N_ |30-00'29:91|20-955| 65 | 37° | 51-0 
29,N W/30:09|50:07/30°080| 68 | 46 | 57-0 


30} W 
3 
9th Mo 
Sept. 1 
; 2 
3 
5 
6 
30°09 29°40)29°812) 79 | 43 | 60°31 : 
The observations in cach line of the table apply to a period of twenty-four 
hours, beginning at 9 A.M. on the day indicated in the first columm:” A. dash 


denotes, that the result is included in the next follow ing observation, 
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REMARKS, 


Eighth Month.—8. Rain last night. ~ A stiff breeze, a, m.: rain, p. ms: a 
large Nimbus in the S. W., and a transient bow in the evening. 9. The breeze 
continues, with Cumulus and Cumulostratus: after a drizzling shower or two, a 
calm evening, with Cérrocumulus. 10. The night was overcast: Cumulus, a. m, : 
and Cumulostratus, with repeated showers, p. m. passing off very heavy to the E. 
at sun-set, 11. Morning, cloudy: evening, close, with a Stratus forming at sun- 
set. 12, Cobwebs on the grass with the dew: cloudy, a.m.: clear at noon ‘ 
evening, calm: a finé plumose Cirrus in the N. 13. A few drops of rain this 
evening. 15, Drizzling rain: the wind veered to S. in the night. Heavy showers 
from nine to twelve, when it cleared up, the wind turning to the westward. 
17, Fine morning, with a light wind, W.N.W. Cirrocumulus prevails, with 
other clouds. 18. Cirrus and Cirrocumulus: light showers: at sun-set the lower 
edges of the clouds exhibited a deep red, 19. Cumulostratus, with some light 
showers. 20. Morning, calm: much dew: the first feeling of autumnal cold. 
At sun-set a group of dense Cirri in the N. N. W., casting shadows into the atmos- 
phere: a Stratus in the marshes, 21. Towards evening some light showers from 
low driving clouds, 22. Cirrostratus in the N. horizon, a.m.:; and at sun-set a 
singular one in the W. 23. Some rain inthe night: Cumulostratus, with showers : 
close and warm. 24, Cumuli hung like curtains round the horizon: little air 
stirring. Cirri formed above, moving briskly from the N. W., with the vane at 
N. Soon after eleven, a.m. it began raining, continuing to rain incessantly 
through the day, and at intervals through the night also. 25, A magnificent 
display of Cumulostratus this morning, followed by repeated showers: p.m. a 
thunder shower, the wind changing to W. 26. Some rain during the night: wind 
brisk and cool; Cumulus and Cumulostratus: the sky at sun-set ruddy orange, 
reflecting a bronze hue from the eastern clouds, 27. The night was serene. A 
Stratus this morning, with a plentiful dew: Cérrocumulus appeared alternately 
with Cumulostraius: a few large drops of rain at two p.m.: evening, calm: 
clear sun-set. 28. Morning almost cloudless: a fresh breeze from N.: much dew 
and cobwebs on the grass: Cirrocumulus in the evening, beautifully illuminated 
by the setting sun. 29, Misty morning: dew and cobwebs: fine day. 30, Grey 


S 
morning, calm, cloudiness in the North, : 


RESULTS. 


Prevailing Winds Westerly. 
Barometer: Greatest observed elevation... .......30°09 inches ; 
Dieast Gk iipte Se cetsaide rene ee eevecees -29'A0 inches 5 
Mean (of 22 days).....++.++++++2+- 29812 inches, 


Thermometer: Greatest height .......«.++... See Gone de 79° 
TUCAMY ace se ne o> see OY te Ser ee ee 
Mean (of 22 days).....0...-+06- Scisde wales cost ole 


Rain (in the whole period), 2°31 inches, 
Evaporation net observed. 


*,* Tam indebted for the whole of the observations contained in this report 
to the kindness of my brother, William Howard, by whom they were made, in 
my absence, at Tottenham. It appears that on the 28th ult. my thermometer rose 
to 92°5°. 


Tortensam, Ninth Month, 15, 1814, L- HOWARD. 
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ANNALS 


Or 


PHILOSOPHY. 


NOVEMBER, 1814, 


Articxe I. 


Biographical Account of Peter Jacob Hjelm, Keeper of the Mint 
: at Stockholm.* } 


Mr. HJELM was born on the 2d of October, 1746. He was 
the youngest of four children of Erik Hjelm, Curate of the Con- 
gregations of Gotheryd and Traheryd, and Rector of Sunnerbo, in 
the county of Wexio, by a second wife, Cecilia Gistren, daughter 
of P. Gistrenius, Pastor in Wigeltofta. 

At twelve years of age, after having received a private education 
at home, he was put into the Rector’s Class of the Gymnasium at 
Wexio. He left this school in 1763, and went to Upsala. Here 
_ he followed his studies during the course of eleven years. Mine- 
ralogy was the branch of science to which he devoted his ‘chief 
attention ; and in 1771 he gave the first academical specimen of his 
knowledge, in a dissertation on the Property of Mines and Veins. 
In 1774 his second thesis appeared, under the inspection of Berg- 
man, on the White Ores of Iron. The same year he became 
auscultant in the Royal Mining College ; and two years after he 
was appointed inspector of the pupils. He became Assayer in the: 
Mint in 1782, and acted as deputy to Assessor Von Engestrém from 
that time till 1786. In 1794 he was appointed Keeper of the 
Mint, and Inspector of the Chemical Laboratory of the Royal 
College of Mines. ‘These situations he retained till the period of 
oo death, which took place at Stockholm, on the 7th of October, 

13. 


* Translated from the Kongl, Vetenskaps Academicns Handlingar for 1813, 
Part If. p. 280. 


“Vor. IV, N? VY, x 


$22 Biographical Account of [ Nov. 


His profound knowledge had, with great propriety, attracted the 
attention of the Royal Academy of Sciences, of which he was 
elected a Member in 1784. He took his seat by delivering a dis- 
course on the Methods employed in Chemistry, and their certainty. 
When, in 1787, he became President of the Academy, he delivered 
a discourse on Different Things which may be applied to Useful 
Purposes. He had several years before translated the panegyric of 
the Academy on the celebrated Torbern Bergman. 

The 24 dissertations enumerated below, and published by the 
Academy in the course of 30 years, afford abundant proof of Mr. 
Hjelm’s zeal for the sciences. His discovery of molybdenum has 
given him a distinguished place in the history of science ; nor will 
his industry and assiduity as an officer and a citizen be soon for- 
gotten. 

The following is a list of the works of this industrious philo- 
sopher :-— 


I. Published in the Memoirs of the Swedish Academy of 


Sciences. 


1. On the population of the diocese of Upsala, between 1749 
and 1773. Published in the volume for 1776. 

2. Experiments on the diminution of bulk of different species of 
trees when converted into charcoal. 1780. 

3. On the constituent parts of pitcoal and charcoal. 1781. 

4. Inquiry whether lime enters into the composition of sugar. 
1783. 

5. Experiments showing that manganese exists in brunsten (black 
ode of manganese). 1785. 

. Dissertation on the nature and constituents of steél. 1787. 

. A flux useful in essaying lead ore, &c. 1787. 

8. On asalt in marshberry juice (karsbirssaft). 1788. 

9. Experiments on molybdena, and on the reduction of its oxide, 


10. First continuation of the preceding paper. 1789. 
11. Second continuation of ditto. ~1789. 
12. On the quantity of oxygen gas in black oxide of manganese. 


13. Third continuation of the paper on molybdenum. 1790. 

14. Fourth continuation of ditto. 1790, 

15. Fifth continuation of ditto. 1791. 

16. Sixth continuation of ditto. 1791. 

17. Seventh continuation of ditto, and conclusion. 1792. 

18. Of the useful purposes to which molybdenum may be 
applied. 1793. 

19, Method of purifying lead from a mixture of gold and silver, 
1794. 

20. Experiments on the spring water at Almby farm, in the 
parish of Gillberga, in Sodermanland, 1796. 
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 g). On the art of hardening copper. 1797. 
2%. Mineralogical observations on the porphyry mountains in the 
parish of Elfdal, in Eastern Dalecarlia. 1805. 
23. Continuation and conclusion of the preceding paper. 1805. 
24, Appendix to Mr. Bernde’s treatise on tile burning. 1805. 


Il. Published separately. 


1. Translation of Bergman’s treatise on the blow-pipe. 1781. 

2. Translation of Ferguson’s history of civil society. 1790. 

3. Observations on the best method of procuring saltpetre. 1794. 

4. Instructions respecting the method of establishing saltpetre 
works, 1801. 

5. On the preparation of indigo from the isatis tinctoria, 1801, 

6. Cause of the general diffusion of the method of restoring 
persons apparently dead. 1791. 

7. Translation of Hume’s smaller csconomical essays. 1791. 

8. The art of manufacturing potash. 1802. 

9. Account of the Elfdal porphyry works in Eastern Dalecarlia. 
1802, 


ArTICLE II. 


. cofcyali to determine the Definite Proportions tm which the 
lements of Organic Nature are combined. By Jacob Berzelius, 
M.D. F.R.S. Professor of Chemistry at Stockholm. ~ 


I. On the Difference between the Composition of Organic and 
Inorganic Bodies. 


In different preceding memoirs I have endeavoured to unfold the 
laws according to which inorganic bodies combine. I have no 
doubt that what I have advanced on this subject will be sooner or 
later established by the experiments of other chemists. I mean to 
attempt at present to extend these laws of chemical proportions to 
the products of organic nature. Though this is a much more 
difficult task than the preceding, yet | flatter myself that 1 have at 
least ascertained the most generel rules of these combinations, which 


' in all probability art will never be able to imitate. 


It is evident that the existence of determinate proportions in 
inorganic bodies leads to the conclusion that they exist also in 
organic bodies; but as the composition of organic bodies differs 
essentially from that of those which are inorganic, it is clear that 
an essential modification must exist in the application of these laws 
to these two different classes of bodies. 

To render the perusal of the details of my experiments less dry, 
I shall begin by a short explanation of the conclusions which I con- 
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ceive may be drawn from the experiments hitherto made. This will 
enable the reader to judge whether the analytical results warrant my 
conclusions in a satisfactory manner or not. : 

I shall in the first place draw a comparison between the composi- 
tion of inorganic and organic nature. ‘The laws of inorganic com- 
pounds may be expressed by the two following rules :— 

1. When two elementary bodies combine, they unite in such 
proportions that one volume of the gas of one combines with an 
equal volume of the gas of the other, or with two or with three 
volumes of that gas, without any intermediate fractions ; and in 
these combinations one of the elements aught always to be considered 
as unity. 

According to the corpuscular theory, this means that an atom of 
one of the elements combines with one or more entire atoms of the 
other. We never find in inorganic nature combinations between 
three atoms of one body and four or five atoms of another. -We 
find, on the contrary, that one of the elements exists in the state of 
a single atom. ‘This is one of the circumstances whicli chiefly 
characterizes inorganic compounds. 

2. When two bodies, each containing oxygen, combine, the 
oxygen in the one is always a multiple of that in the other by a 
whole number. 

In all probability this law may be more generally expressed as 
follows :—When two -bodies having a common electro-negative 
element combine, the electro-negative element of the one is always 
a multiple of that in the other by a whole number. This is the 
case, fer example, with sulphur and arsenic in the double sul- 
phurets and arseniurets, of which mineralogy presents us with so 
great a number of examples. From these two rules all the others 
may be deduced. 

Jn inorganic nature compound bodies of the first order* never 
contain more than two elements; so that we may say that inorganic 
nature never coniains more than binary combinations, and bodies 
composed of binary combinations. 

All inorganic bodies in which we find more than two elements 
are evidently composed of binary combinations of these elements, 
which may be separated from each other without’ decomposition, 
and generally they may be united again so as to form the compound 
substance anew. 

The double or triple metallic sulphurets, which contain two or 
three metals, are always to be considered as composed of as many 
simple sulphurets. ‘The alkaline sulphurets are to be considered as 


* By compounds of the first order, I mean bodies composed of elements, and 
containing no constituent part which is a compound, Thus sulphuric acid is a 
compound of the first order. Sulphate of potash is one of the second, and alum 
ene of the ¢hird, For sulphate of potash is composed of two bodies of the first 
order, the acid and potash; and alum of two compounds. of the second order, 
namely, sulphate of potash and sulphate of alumina, See my memoir on the 
€ause of Chemical Proportions, dnnals of Philosophy, iii, 443, &ex 
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compounds of a binary compound, the alkali, with an elementary 
body, the sulphur, and of course constitute only an apparent 
exception to the law. 

The two circumstances, that, first, the compounds of the first 
erder are always binary, and that, secondly, i all these combina- 
tions at least one of the constituents enters only in the quantity of a 
single atom or volume, constitute the exclusive characters of inor- 
ganic nature, aud form what I call the principle of inorganic for- 
mation. 

Let us now see what are the characters’ of organic substances. 
All organic bodies contain oxygen united to more than one combus- 
tible radicle ; and chemical experiments on these substances have 
shown us that these combinations of oxygen with two or more 
radicles cannot be considered as composed of two or more binary 
bodies, Consequently organic compounds of the first order contain 
more than two elements. According to the number of these 
elements we may call them ternary, quaternary, quinquarny, &c. 
- oxides. Thus in inorganic bodies the composition and the law of 
proportions are in the greatest possible state of simplicity ; but in 
organic nature they become more and more complex, as the number 
of elements increases. We may compare this difference between 
the two kingdoms to the difference between common arithmetic and 
algebra. 

The laws of proportions in organic nature may be comprehended 
under the two following general rules :— 

1, When three or more elementary bodies, of which oxygen is 
always one, combine so as to produce a ternary, quaternary, &c. 
oxide, a certain number of atoms or volumes of one of the elements 
combines with a certain number of atoms or volumes of each of 
the others ; Lut it is not necessary that any one of these elements 
should be considered as untty. 

2. When these oxides combine with each other or with binary 
oxides, the oxygen in the one is always a multiple by a whole 
number of that in the other. 

This last rule is common both to organie and inorganic bodies ; 
but the generalization of this rule as I applied it above to inorganic 
bodies does not apply to organic bodies, as far at Jeast as the electro- 

itive bodies common to both constituents are concerned. Thus 
in the salts formed by the combination of different vegetable acids 
with ammonia, we very seldom find the hydrogen in the acid a 
multiple or submultiple by a whole number of that in the ammonia 
or the water. This circumstance deserves attention. 

The exclusive characters, then, of organic bodies are, that ¢hose 
of the first order contain more than two elements, none of which 
must of necessity be considered as unity. ‘This is what I mean by 
1 daria of organic formation. 

he first of these rules would seem at first sight to indicate that 
determinate proportions do not exist in organic combinations, for 
that rule admits of combinations in all proportions ; but this by ne 
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means excludes determinate proportions, because the ternary, &e. 
oxides are subjected to the same law of combination as the binary 
and this must he ascribed to the same cause in organic and inorganie 
bodies ; namely, to the existence of determinate proportions in both 
kingdoms of nature. 

I suppose that other chemists, as well as myself, have found it 
difficult to conceive how such an immense variety of compounds 
among three or four elementary bedies could exist conformatly to 
the laws of chemical proportions ; the different species of vegetable 
oils, for example, of tannin, &c.; for it is to be supposed that the 
difference in their composition is infinitely small ; bu: this difeulty 
is obviated by the single circumstance that in these ternary, &c. 
oxides, none of the elements is necessarily an unit; of consequence 
the number of possible combinations becomes almost infinite. I 
will endeavour to explain these circumstances by examples. It is 


known that when an acid combines with a base, the acid always ' 


contains two, three, &c. as many volumes of oxygen as the base ; 
but I have endeavoured to prove (in my memoir on the Cause of , 
Chemical Proportions) that when an acid in these neutral salts 
contains three times as much oxygen as the base, the acid is com- 
posed of one volume of radicle and three of oxygen; and even 
supposing this not always to be the case, still the number of volumes 
of oxygen in the acid is divisible by the number which expresses 
how often the acid contains the oxygen of the base ; so that if the 
same acid forms salts with an excess of base, it is very easy to find 
how many volumes of oxygen the acid contains for one volume of 
its radicle. For a more detailed explanation of that matter I refer 
the reader to my memoir already quoted. 

Now if we apply these observations to the vegetable acids, we 
find without much difficulty the number of volumes of oxygen 
which they contain ; and this number being once known, it is easy 
to determine by direct experiments what is the number of the 
volumes of the other elements ; for example, 100 parts of tartarie 
acid saturate a quantity of base which contains 11°976 of oxygen, 
This acid (by an analysis which I shall detail below) contains 59°88 
per cent. of oxygen, 36°167 of carbon, and 3°951 of hydrogen. 
If we state these numbers in volumes, we get 1 of carbon, 14 of 
oxygen, and 1} hydrogen; but the oxygen in the acid is exactly 
five times that in the base which it neutralizes. Hence we must 
suppose that the acid contains five volumes of oxygen. On this 
supposition the fractions disappear, and the acid is a compound of 


4 volumes carbon 
5 ——— oxygen 
5 — hydrogen 


100 parts of succinic acid saturate a quantity of base containing 
15°975 of oxygen; but with oxide of lead, besides the neutral 
succinate, it forms a subsalt, in which it is combined with three 
times as much oxide as in the neutral combination. Hence succini¢e 
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acid ought to contain three volumes of oxygen, or 15°975 x 3 = 
47:925. Accordingly analysis gives this result. It gives us, besides, 
47°859 per cent. of carbon and 4°218 of hydrogen ; so that suc- 
cinic acid is composed of 


3 volumes oxygen 
4 — carbon 
4 hydrogen 


It is in this manner, by consulting not merely analysis, but by 
examining the compounds of which the substance is capable, that 
we are enabled to unfold the laws of chemical proportions in 
organic nature. Observations prove also clearly that in ternary and 
quaternary oxides we need not look among the elements for one 
which must of necessity be reckoned unity ; though it may some- 
times happen that only a single yolume of one of the elements may 
enter into the compound. 

It is then almost impossible to determine by analysis the number 
of elementary volumes contained in the substanee analysed. This 
must always be done by examining the combinations which it forms 
with other oxides, the composition of which is known. If a sub- 
stance cannot be obtained in a state of combination, it is very 
difficult, if not impossible, to determine its true composition ; 
because when the number of yolumes of one element is great, the 
experiment can never be made with sufficient precision to determine 
the exact number, unless we can find by other means the number 
of volumes of one of the elements. 

The combustible radicles which constitute the ternary and qua- 
ternary oxides are hydrogen, carbon, and nitricum. Hydrogen and 
carbon constitute the ternary oxides of the vegetable kingdom. 
They have all less or more of the characters of acids; that is to 
say, they combine with saline bases, The addition of nitricum 
constitutes the quaternary oxides of which the animal kingdom is 
chiefly composed. They have, though not without exception, the 
characters of bases; that is to say, they have a disposition to com- 
bine with acids. The more complete the organization becomes, 
the more does the number cf elements increase. 

Several organic bodies contain, besides, other elements, which 
are just as essential to them as hydrogen and carbon; but they 
enter in infinitely small proportions ; so small, indeed, that analysis 
cannot with any certainty determine the relation between their 
volumes and the number of volumes of the other elements. Such 
are sulphur, phosphorus (perhaps likewise the muriatic and fluoric 
radicles), potassium, sodium, calcium, iron, and sometimes silicon 
and manganese. ‘The combustible radicles occur often in form of 
oxides in organic nature ; but most frequently they enter by the 
same manner of combination as hydrogey and carbon. 

When making an analysis of blood, I proved long ago that the 
bodies which constitute the ashes of the colouring matter of the 
blood do not exist in the organic body in the same form and state as 
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«hat which is given them by combustion. The ashes of the colouring 
matter of the blood consist of phosphates of lime and of iron, and 
some carbonate of lime; but the colouring matter itself does not 
contain these salts, it contains only their elements. It ought to be 
considered as composed of carbon, hydrogen, nitricum, phosphorus, 
calcium, and iron, all combined with a portion of oxygen common 
to them all. When the colouring matter is carbonized by heat, we 
obtain, not common charcoal mixed with the above-mentioned 
phosphates and carbonate, but a super-carburet of phosphorus, iron, 
and calcium, which, like all the super-carburets, is difficult to 
incinerate, and which is not acted on by acids. It is only by the 
combustion of this super-carburet that the phosphates of lime and 
of iron, and the carbonate of lime, are formed. It is likewise very 
yemarkable that this super-carburet exhales during its combustion 
carbonate of ammonia, just as if it contained the super-carburet of 
the compound metallic radicle of that alkali. The composition of 
the melts of fishes proves the truth of what I say better than any 
other example. ‘This substance, without being acid, and without 
containing phosphate of ammonia, gives by combustion a super- 
earburet of phosphorus so abounding in phosphorus, that the phos- 
phoric acid resulting from its combustion in open vessels prevents 
the access of air, and puts a stop to the combustion. ' 

It is still unknown what is the greatest number of elementary 
volumes which can exist together in a primary compound; but this 
number appears to be very great, if we can form any opinion from 
the small quantities of some of the fixed elements that are found in 
organic nature $ for example, of iron in the colouring matter of 
the blood. Those elements which enter into organic bodies in 
proportions so very small J shall cail secondary elements, though I 
do not mean to say that these elements are less essential to the con~ 
stitution of the bodies that contain them than carbon, hydrogen, 
nitricum, and oxygen, which I call primary elements. 

There is still another essential difference between organic and 
inorganic nature. This difference consists in the electro-chemical 
modification of the organic products, which does not appear to 
depend immediately on that which the elements have in organic 
nature; that is to say, on the original electrical modifications of the 
elementary substances. We cannot even form conjectures respect- 
ing the manner in which nature modifies the electrical properties of 
the elements in the economy of living bodies; nor of the means 
which she employs to combine the elements in other proportions, 
and in other numbers than in inorganic bodies. 

Consequently it is impossible to determine in organic bodies from 
the elements and proportions of which they are composed whether 
they be acid or not. Benzoic acid, for example, which only con- 
tains the fifth part of its weight of oxygen, is an acid; while gum 
arabic and sugar, which contain nearly half their weight of oxygen, 
are not acids. J have not hitherto been able to perceive that either 
the number of volumes, or their relation to each other, determines 
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any thing respecting the electro-chemical properties of ternary 
oxides ; for the saclactic acid, for example, which contains eight 
volumes of oxygen, is a weaker acid than the citric acid, which 
contains only a single volume; while the oxalic acid, which contains 
18 volumes, is stronger than either of the two just mentioned. I 
shall show hereafter that the ratio between the oxygen and 
hydrogen in the ternary oxides, from which Gay-Lussac and 
Thenard have endeavoured to derive the properties which charac- 
terize these substances, determines in fact nothing whatever. It 
appears, then, that at the instant of the formation of each ternary 
and quaternary oxide in organic nature, its elements receive in 
combining a new electro-chemical modification, on which their 
chemical properties chiefly depend. Though we must acknowledge 
that the proportion of the elements ought not to be without some 
influence. 

It appears clear that in animals nature employs the nervous 
system to produce these new electro-chemical modifications, and to 
determine the nature and composition of the various substances 
produced in difterent parts of the animal body. At the same time 
‘there are animals of so imperfect an organization, that anatomy has 
mot been able to find in them a nervous system. Posterity must 
decide whether this be owing to the msufliciency of our methods to 
discover nerves when concealed, and probably varying in form, or 
to the power of nature to employ different means to arrive at the 
same object. 

In vegetables, notwithstanding the great analogy between vegeta- 
tion and its secretions and similar functions in animals, nothing has 
hitherto been observed similar to the nerves of animals. But if we 
are entitled to draw any conclusion from the strict analogy, for 
example, between the sexual functions of the two classes of 
‘organized bodies, we have a right to suspect that the same analogy 
exists between the other functions common to animals and vege- 
tables; though it-may be a very laborious task to penetrate the 
mystery. ’ 

In consequence of the great number of elementary volumes 
which enters into the composition of these ternary and quaternary 
oxides, and from the peculiar and special modification of the 
electro-chemical properties of these elements, organic bodies in 
general constitute but feeble compounds, which often begin to 
undergo decomposition as soon as they escape from the influence of 
the organ in which they were produced. Almost all organic bodies 
are decomposed by the united influence of air, water, and heat. 
Their elements resume their ordinary electro-chemical modifica- 
tions, and there finally results a number of binary or inorganic 
combinations ; but this seldom takes place all at once. They 
generally pass through a series of ternary oxides, the composition 
of which is varied. Thus sugar forms first aleohol, then vinegar, 
then a mucous matter, &c. before its organic composition is coms» 
pletely destroyed, 
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Il, On the Analysis of Organic Bodies, 


The analysis of organic bodies is much more difficult than that 
of inorganic bodies ; because they are so easily altered by the 
situations in which it is necessary to place them, in order to obtain 
them pure, or in a state proper for experiment. It is often im- 
possible to separate them from all the water of combination, the 
elements of which mixing with those of the substance analysed 
occasions an erroneous result. For these reasons I have preferred 
making my experiments of analysis on combinations of the ternary 
oxides with binary oxides, and I have almost always employed the 
oxide of lead, because most organic bedies have an afhnity for it, 
and because the resulting combinations are almost always easily 
separated from their water of combination. I have chosen the 
vegetable acids as the first-substances to begin with, because they 
constitute, as it were, the transition from inorganic to organic 
nature. I propose to examine by degrees some substances belong- 
ing to each class of ternary oxides, to ascertain what are the general 
differences between tlie classes; for example, between resins and 
oils, These differences being ascertained, it will be next neces- 
sary to examine the differences between the species themselves, as 
between oils of lavender, cinnamon, anise, &c. 

As to the quaternary oxides, or those which contain nitricum, my 
method of analysis explained here is not applicable to them. Hence 
1 shall in the first place pay attention only to the ternary oxides; 
convinced that it is necessary to know the more simple combina- 
tions before we begin to study the more complex ones. 

It is very probable that in a course of study almost entirely new I 
shall sometimes commit mistakes, and draw consequences which 
will not be always confirmed by future researches; but 1 entreat the 
reader, who will perhaps form his opinion of me at a time when 
the subject will be better known and illustrated, to recollect that 
this was not the case when these experiments were made, and that 
it was scarcely in my power to profit by the information of any 
predecessor; but though I speak in this manner, I must, notwith- 
standing, do justice to those chemists who have been employed 
before me in the analysis of organic bodies. But among these 
labours we can scarcely reckon the experiments of the phlogistic 
chemists to decompose substances by naked distillation, in order to 
obtain their acid and empyreumatic spirits, their empyreumatic 
oils, their essential salts, gases, &c.; because they had no tendency 
to decide the question under our consideration. 

When the theory of chemistry was changed by Lavoisier, that 
illustrious chemist began to consider the composition of organic 
bodies in a proper point of view; and he endeavoured to discover 
the elements of these bodies, and to determine their proportions. 
He discovered the nature of these elements, though he was not so 
successful in determining their proportions. Lavoisier’s mode of 
‘analysis was to oxidize organic bodies till he converted them into 
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binary oxides, the composition of which was known, and to perform 
the experiment ip such a manner that the quantity of these binary 
oxides produced could be determined correctly, He burnt organic 
substances in oxygen gas; but this method, though just in principle, 
did not enable him to determine by the balance either the quantity 
of water or of carbonic acid gas formed by the combustion ; so that 
his experiments could ouly give approximations, 

Some chemists, after Lavoisier, endeavoured to determine the 
exact quantity of the products of dry distillation, and to calculate 


from them the composition of the body. Such was the attempt of 


Fourcroy and Vauguelin on the composition of urea, and of Dr. 
Higgins on that of acetic acid. But the composition, and probably 
also the quantity, of the products of distillation being only imper- 
fectly known, it is obvious that such experiments, however exact, 
can only attord data for calculation hereafter, when the products of 
the distillation come to be examined and accurately known. 
Theodore de Saussure has analysed alcohol and ether in Lavoi- 
sier’s manner. Probably the results which he obtained approach 
nearer the truth than any preceding analysis of a ternary oxide. 
‘Thenard has in the same way analysed different species of ether. I 
cannot at present do justice to the labours of these distinguished 
chemists, as | have not yet employed myself in the analysis of these 


substances. 
(To be continued.) 


ARTICLE Il. 


Some farther Observations on the Quantity of Carbonic Acid Gas 
emilted from the Lungs in Respiration, at different times, and 
under different circumstances.* By Wm. Prout, M.D. of the 
Coll. of Physicians, &c, . 


Various circumstances have prevented me from pursuing this 
interesting subject in the manner | had intended. I have, however, 
occasionally turned my attention to it, more especially with the 
view of ascertaining whether the quantity of carbonic acid gas 
emitted from the lungs began to increase uniformly at the same 
hour in the morning at all periods of the year. The experiments, 
therefore, which have been made on this part of the subject, 
together with a few others, will constitute the chief object of this 
communication; which 1 wish to be considered merely as an 
appendage to my former one, 


Secr. I.—Experiments made to ascertain the period in the morning 
when the quantity of carbonic acid emitted from the lungs began 
to increase, Fc. 

I mentioned in a note in my former paper on this subject that I 
was particularly struck with the sudden increase in the quantity of 


# Sec Annals of Philosophy, vol, ii. p. 328, 
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carbonic acid emitted from the lungs in the morning about the 
commencement of twilight. This circumstance appeared so inte- 
resting, that I determined to ascertain, if possible, whether it were 
merely accidental, or whether it really obeyed the movements of 
the sun. With this view, therefore, I commenced a series of 
experiments about the winter solstice; which was continued, at 
intervals, nearly till the summer solstice; a period which, of course, 
included all the variations in the sun’s rising. These experiments 
were made by staying up the whole of the night, and repeating the 
operations occasionally during that time, with the same instrument, 
and precisely in the same manner, as formerly described. The 
following are the details :— ; : 


TABLE f, 
Jan. 4, 1814, Jan. 21, 1814. Feb. 27, 1814. 
Bar, 29°],# Ther, 37, Bar. 29°7.* Ther. 34. Bar, 29°5, Ther, 3&8. 
Cub. In. Cub. In. Cub. In. 
PLM. Garb. Acid, P.M. Carb. Acid. P.M. Carb. Acid. 
8 30/.... 3°90 11h —’.... 3°30 ak: ee eee 
¥0 30..,. 4:00 WO bw in, OOO 10 —.... 3°30 
¥2 30 ,.,. 4:00 2 —.... 3°30 EL es... 3°30 
2 30"... ae Si fs Oe 12. =e ..—¢» 3°30 
4 £300). . 53'904 Bo DO) she) 8°00 1 —,... 3107. 
5 Aba. ee 4 Ab Ace 3°00; 3 2 =... 3°00F 
6 15.... 440 =a TOR pelea 1 I 3 — J... 280F © 
4 15... 3°00 
& Qari De 
April 3, 1814. May 12, 1814. Aug. 21, 1813. 
Bar. 29°6, Ther. 50. Bar. 30°2. Ther, 50. Bar. 29°8. Ther. 62, 
Cub! In. Cub. In. Cub. In. 
P.M. Carb. Acid. P™M Carb. Acid. : P.M. Carb. Acid 
I0h —’,... 3°30 gh 10’... 3°70 9h 30’.... 3°50 
Il —.... 3°30 10. —..... 3°60 10°. 30),.34 37a 
92) = eeeare oD Lif — i. 13°00 ies |) ee hc 
BOS Se. ote 1 ile AEP e $255 1) 12 30 ... 3:50 
ZFS come oe tT — 52. 3°30 Lo 207. <jagreeatnee 
3 ==... 835 ae a 2 8 2 45, sie (3490 
4 —.,... 3°60 ' » 
TABLE IL. 
COP TRTREME, {na uen/ be Wil teimie aetae (came anecepe ante OFS. 2 
1814. A.M. A. M. Cub. In, Cub. In, Cub. In. 
Jan. , Tal. oP SOT 6h 15’ 3-70 4°A0 “10 
22) 5 40 5 50 3:00 3°55 br 17] 
Feb. 28} 4 45 ‘ee 5) 3-00 3°50 ’ “50 
April 4} 3 30 4 — 3°35 3°60 *25 
May 13 25 2 20 3°30 3°50 °20 
183. 
BORD 3°65 3:90 "25 


* The heights of the barometer are taken from meteorological tables kept in 
and near London, and hence are to be considered only as approximations, 

+ 1 grew very sleepy at this time, Will this account for the diminution ? 

} These are unly to be considered as approximations, They were taken from & 
common almanack ; and are sufficiently accurate for our present purpose, 
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* Lregret much that circumstances did not permit me to make the experiments 
about the summer solstice, when the twilight in this latitude continues the whole 
pight, At thie time it is not improbable that the quantity “gradually diminishes to 

midnight, and then begins to increase in a similar manner, 
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and termination of the minimum, the words ‘ the ending,” and 
* beginning of twilight,’ should be adopted. 


Secr. Il.—Experiments made to ascertain the effects of some 
substances upon the quantity of carlonic acid emitted from the 
lungs during respiration. 


T am happy to find some of the results of my former experiments 
corroborated in a considerable degree by another. Dr. A. yfes j jun. 
of Edinburgh, last summer turned his attention to this subject, and 
unknown to me made some experiments very similar to my own, 
and likewise extended his researches to other objects. This I was 
informed of by his brother some time afterwards; and in conse- 
quence of my expressing a wish to him of knowing the results, Dr. 
F. was so obliging as to communicate them to me generally in a 
letter, dated Nov. 4, 1813 ; when I had the gratification of learning 
that, as far as we had proceeded together, we had arrived ‘at similar 
conclusions. This gentleman’s experiments are now published,* 
and hence I shall not scruple to mention some of their particulars. 

Dr. F. fixed the standard quantity of carbonic acid gas emitted 
from his lungs under ordinary circumstances of health, &e. at about 
8*5 per cent.t Having ascertained this by repeated experiments, 
he tried the effects of the following subjects :— 

1. Vegetable Diet—This reduced the quantity of carbonic acid 
to about 4°5 per cent. 

2. Animal Diet.—The effects of this were various, and consider- 
ably different. 

3. Wine.—This reduced the quantity, in one experiment, to 
id two and three per cent.; in another, to 5°75 per cent. 

. Mercury.—When the body was completely under the effects 
of ‘this metal, the quantity was reduced to about three per cent. 

5. Nitric Acid.—A course of this reduced the quantity to be- 
tween six and seven per cent. 

1. Vegetable Diet.—A course of this was commenced on the 
11th of May, and continued for eight days ; on the fifth day of the 
experiment there was no difference in the quantity of carbonic acid ; 
on the seventh and eighth day the quantity was reduced as above 
page 

Animal Diet.—A course of this was begun on the 3lst of 
May, and continued for the same'time as the above ; on the fourth 
day the quantity of carbonic acid was seven per cent.; on the 
seventh and eighth days, five per cent. ‘This experiment was re- 

* Sée Dissertatio Chemico-Physiologica Inauguralis de Copia Acidi Carbonici e 
Pulmonibus inter respirandum evoluti, Auctore Andrea Fyfe, jun, Edinburgi, 
M.DCCC.XIV." 

+ The apparatus employed by Dr. F. consisted of a vessel open at bottom, and 
furnished with a proper valve, which contained about 150 cubicinches, This was 
filled with water, and inverted in a pneumatic trough, and the air from the lungs 
repeatedly inspired through she valve till it was full. The proportions of carbonic 


acid and oxygen were then ascertained by means of Hope’s eudionieter, and the 
assistance of lime-water and sulphuret of lime. 
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peated again on the 25th of November; when on the third day the 
quantity of carbonic acid was between six and seven per cent.; on 
the fourth day, seven per cent.; on the fifth day, nine* per cent.; 
on the sixth day, five per cent.; and on the seventh day, eight per 
cent. 

3. Wine.—On the 8th of June a much greater quantity of wine 
than usual was taken, and the next day the quantity of carbonic 
acid was repeatedly found as low as above stated. On making the 
experiment again with less wine, the quantity of carbonic acid was 
considerably reduced, though not so much as before. These expe- 
fiments of Dr. F.’s differ from mine formerly stated, inasmuch as 
his were not made till the day after the wine had been taken, 
Whereas mine were made immediately, and whilst its first effects 
Were present. ’ 

4. Mercury.—The experiment with this metal was made upon a 
man labouring under syphilis, and who had been taking it for some 
‘weeks for that disease. In consequence of the above-mentioned 
great diminution observed by Dr. F., and which he noticed to me 
in the letter just mentioned, I was induced to ask permission of Mr. 
Astley Cooper to make the experiment upon some patient of his in 
Guy’s Hospital who might be fully under its effects. This he very 
kindly consented to ; and the following are the details of my ob- 
#ervations :-— 


Quantity of 

1814, A.M. Bar. | Ther.} Pulse.| C. A. per cent. 
Jan, 3] 12h —! | 29-7 36 _— 3°95 
J 4} 12 — 29°2 35 64 2°80 
6 12 — 29°3 36 60 3°80 
19 10 30 29°1 33 = 4°30 
20; 1b — 29°5 34 10 4°50 

ORs S80 29°9 — 12 4:30, .., 


’ The subject of these experiments was a young man about 20 
yéats of age. He had been under the effects of mercury for four 
or five days. The first three experiments were made at the hospital, 
the last three at my apartments after he had been dismissed from it 
cured. ‘There is a considerable diminution in the quantity of car- 
ie acid, but apparently not so great as in Dr, F.’s experiment. 

r. F., however, did not ascertain the quantity of carbonic acid 


» *® This isa striking illustration of Law IJ, stated in ny former paper; vamely, 
when the quantity has beea raised above the standard, it is subsequently Sepreeey 
below it. I tind also that the barometer sunk from ¥9-&5 to 29°50 on this day. 
had suspected this, and was induced in consequence to examine the meteorological 

uroals, Lt is very singular, but in every instance Lt have uniformly found any 
remarkable increase in the quantity of carbonic acid accompanied by a sinking 
barometer, Consult the tables in my last and present paper, 
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emitted under ordinary circumstances by the person on whom he 
operated. 

5. Nitric Acid.—The experiments with this acid were made in 
June. Dr. F. commenced by taking f 3s. of it diluted with 
water, and afterwards gradually increased the dose ; on the third 
day of the experiment the quantity of carbonic acid was seven per 
cent.; on the sixth day, between six and seven per cent., as above 
stated. On repeating also the experiment in August, nearly the 
same results were obtained. 

' Such is a short account of Dr. Fyfe’s and my own experiments. 
Perhaps it will not be amiss to close the subject with a few general 
observations. 

With respect to the numbers here brought forward, as well as 
those in my former paper, I wish it to be distinctly understood that 
they do not represent the measures of the quantity of carbonic acid 
emitted iz any given time from the lungs, but the measures of the 
power or capability of the lungs af any given time, to form or 
throw off carbonic acid. This was not so distinctly pointed out in 
my former communication as it ought to have been. What I mean 
then to say is this, that the power or capability of the lungs for 
forming and throwing off carbonic acid is greater at noon, &c. ; 
and not that a greater quantity of it 2s actually thrown off at that 
time than at any other. A greater quantity will indeed be thrown 
off, cxteris paribus, on an equal number of similar respirations 
being made in the same given time. But whether this be really the 
case or not, I cannot pretend to determine. 

If the hypothesis which was formerly advanced be founded in 
truth, it is evident that we have in these numbers a sort of relative 
measure of the degree of energy of the nervous system; but 
whether it be a measure of the energy of this system as it operates 
through the medium of the blood, or the muscular apparatus of 
circulation or respiration, or partly on all the three, I am unable to 
decide ; that is to say, I do not precisely know whether the changes 
under consideration are to be ascribed to differences in the state of 
the blood itself, or to differences in the state of circulation or respi- 
ration. Perhaps all these causes may contribute in some dégree to 
produce them. 

It is true that Dr. Fyfe did not observe at all these diurnal varia- 
tions. But this has little or no weight, when the apparatus he 
employed be considered ; since it was incapable of showing it, or 
at least the variations would be so extremely small that they would 
‘most likely escape observation. For my own part, I do not con- 
sider either my own experiments, or his, entirely conclusive on any 
one point. This is a thing that can hardly be settled by one or two 
observers. Indeed nothing but the striking uniformity that has 
occurred to me, and the little probability at present of my being 
able to repeat them in a less exceptionable manner, added to my 
wish of correcting as above what I formerly advanced, would have 
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induced me to submit these observations to the world. Hence I 
content myself with little more than stating matters as I have found 
them, still waving all speculations, however interesting they may 
be, till the matter has been thoroughly investigated, or at least 
much better examined into, either by myself or others. 


ArticLe IV. 


#1 Geognostical Sketch of the Counties of Northumberland, Durham, 
and Part of Cumberland. By ‘Thomas Thomson, M.D. F.R.S. 


With a Map.* 


Tue counties of Northumberland and Durham (including a 
portion of Cumberland and of Yorkshire) in a mineralogical point 
of view, are perhaps the most important in Great Britain ; since 
they supply London, and almost all the east and south coast of the 
island, with coals; and since the quantity of lead which they 
annually yield is probably not much inferior to what is furnished by 
all the rest of Europe. These counties have been mined in all 
directions for so long a series of years, that we are perhaps as well 
acquainted with their internal structure as with the nature of the 
surface. Most of the beds extend with great regularity for a consi- 
derable space. They have been recognized by the miners as the 
same, and have been distinguished by the same names at places 
situated at a considerable distance from each other. 

The facts from which I have been e abled to draw up the fol- 
lowing sketch were ascertained by me during a tour of a few weeks 
duration, which I made last August, on purpose to form some 
notion of the nature of these important counties. I traversed both 
Northumberland and Durham in various directions ; and partly 
from my own observations, partly from the information which I 
obtained from the different mining agents, I was enabled to form 
what I conceive to be a pretty accurate idea of their structure. To 
assist the reader as much as possible in following the description 
which I mean to give, I shall insert an outline map of the counties, 
on which I have coloured the different formations in order to distin- 
guish them from each other: but I must warn the reader not to 
suppose that the boundaries of these different formations have been 
marked out with precision. In some few spots I succeeded myself 
in determining the termination of a formation with tolerable exact- 
ness. In many cases I have been guided by the information of the 
mining avents; but I have no doubt that 1 have committed occa- 
sional mistakes, especially respecting the north-west part of 
Northumberland, which 1 did not visit; nor did 1 ascertain the 
structure of the Cheviots, to what class of rocks they belong, or 


* The Map will be given in the next number, 
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whether they lie over or under the lowest Northumberland forma- 
tion with which I am acquainted. I am likewise uncertain about 
the north side of the Tees, near the sea, which I did not visit, and 
therefore leave the formations about that place unfilled up in the 
map, though I think it not unlikely that the magnesian lime-stone 
extends as far as the Tees, and even crosses into Yorkshire. 

The counties of Durham and Northumberland form the northern- 
most part of England, and constitute a kind of triangle, having its 
apex at Berwick-upon-Tweed, and its base upon the river Tees, 
which separates Durham from Yorkshire. On the east it is bounded 
by the sea; on the north, by the river Tweed; on the west, by’ 
Scotland and the county of Cumberland; and on the south, by 
Yorkshire. Its greatest length, from north to south, is about 88 
miles; while its greatest breadth, from east to west, reckoning 
from Crossfell (which, though in Cumberland, is a part of the 
Northumberland and Durham formations,) to Hartlepool, is about 
52 miles. The whole east side of these counties is low, and 
tolerably level ; though here and there we meet with hills, espe- 
cially in the neighbourhood of Sunderland, and towards the north. 
But the height above the sea increases as we proceed westward till 
we come to the top of Crossfell, which is one of the highest 
mountains in England, being elevated about 2901 feet * above the 
level of the sea: yet so gentle and gradual is the elevation on the 
east side, that one may ride on horseback to its very summit. On 
the west side it is much more precipitous, rising abruptly from the 
vale of the Eden in Westmorland and Cumberland. ‘ 

The whole of this space, as far as my observations extend, is 
occupied by three distinct formations ; one of which is very widely 
distributed ; but the other two, as far as we know at present, are 
peculiar to Northumberland and Durham. ‘These three are the 
Independent Coal Formation, the Newcastle Coal Formation, and 
the Magnesian Lime-stone Formation. The first of these constitutes 
the basis of the two counties. It terminates westward with Cross- 
fell, in Cumberland ; seems to occupy the whole of Durham; and 
‘constitutes, I presume, the whole of that part of Northumberland 
which lies on the east side of the Cheviots. I observed it in the 
vale of Wooler, at Tweedmouth, and at Belford; and I believe 
that coals are found almost all the way between Belford and 
Morpeth. It extends a little way to the north of the Tweed, but 
disappears almost immediately, being covered in the neighbourhood 
of Berwick, and on the north side of it, by the newest floetz trap 
rocks ; nor does the same formation make its appearance again till 
we approach the town of Tranent, in East Lothian. 

I, ‘This Independent Coal Formation is composed of beds that lie 
one above another, and extend over the whole counties. They dip 
to the east, and crop out towards the west, till at last the lowest of 
them makes its appearance at Crossfell, lying immediately over the 

* This is the height given by Col. Mudge. Preceding observers had made this 
mountain as high as 3390 feet. 
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old red sand-sione, which constitutes so great a portion of the 
surface of Westmorland and Cumberland, and which extends as far 
south as the town of Manchester; part of which, as may be seen 
distinctly on the banks of the river that separates Manchester from 
Salford, is built on this rock. From this position of the beds, and 
‘from the numerous veins containing lead ore which traverse them 
in different directions, and which have been wrought to a consider- 
able extent for many years, all the different beds consiituting this 
formation have been reckoned ; and their position, thickness, and 
nature, ascertained with much precision, ‘They amount (confound- 
ing together several insignificant beds composed nearly of the same 
materials) to 147, constituting a thickness (supposing them all 
above each other, as is the case at the east side of the counties,) of 
459 fathoms, and consisting of four different kinds of mineral, 
which alternate with each other a number of times: these are coal, 
time-stone, slate-clay, and sand-stone. 

1. Ido not know exactly how many beds of coal exist in this forma- 
tion ; but the best information I could procure makes them amount 
to seven, none of which exceeds three or four feet in thickness.* 
The coal is usually slate-coal, similar to the Scotch, Welsh, or 
Staffordshire coal, and does not cake. The lowest bed of all, which 
crops out near Crossfell, is called crow-coal by the country 
people. It falls to powder when exposed to the air, and cannot be 
burnt by itself ; but the common people make it up into balls with 
clay, and use it for fuel. This fact refutes a vulgar notion, which 
I have heard repeated by various persons, that the goodness of 
Newcastle coal is owing to its depth ; for this bed of crow-coal lies 
387 fathoms below the lowest of the Newcastle beds, and must 
therefore have been deposited long before them. Nene of the coals 
raised from the Independent Coal Formation in Northumberland 
and Durham are carried to London, or indeed sent to sea. They 
are all employed for the home consumption of the counties. They 
are considered as inferior in quality to the Newcastle coal. 

2. There are 19 beds of lime-stone, situated at a considerable dis- 
tance below each other, and varying very much from each other in 
thickness ; some not exceeding the thickness of three feet, while 
others amount to more than 10 or 12 fathoms. This lime-stone is 

usually hard, has a blue colour, and is not the least crystalline in 
its texture. In general it is destitute of petrifactions ; but there are 
two of the beds which constitute an exception to this rule. The 
first is a lime-stone, so hard as to take a polish. It is quite filled 
with madrepores. Unluckily I neglected to note down upon the 
spot the name of this bed; but, unless my memory deceives me, 
it is called Tyne Bottom Lime-stone ; because it forms the bottom 
of the south Tyne, near Alstone. If this be the name of the bed, 


* The overseers of the coal-mines in these counties are very different in their 
behaviour from the agents of the lead-mines, They affect mystery and conceal- 
ment, Hence one is afraid to depend upon the information which they commu- 
nicate, 
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it constitutes the 11th lime-stone bed, reckoning from the surface, 
and is about four fathoms thick. Iam certain at least that it was 
at no great distance from Alston that I met with this bed. The 
second exception is a thin bed of limestone (the ninth bed from the 
surface), not a yard thick, quite full of shells, and known by the 
name of Cockle-shell Lime-stone. 

But the three best known lime-stone beds are called the Scar 
Lime-stone, Little Lime-stone, and Great Lime-stone. The Scar 
Lime-stone constitutes the roof of the level driven in the direction 
of the river Nent, from the town of Alstone, towards Nent Head. 
This level has been cut at the expense of Greenwich Hospital, to 
which that tract of country belongs, and has been working these 30 
years past. It has now advanced about five miles; but has still 
several miles farther to go. 1 went up this level nearly to its head, 
and learned more respecting the directions, and relative ages of the 
veins that traverse these beds than I could have done by visiting 
perhaps all the lead-mines in the district. ‘The Scar Lime-stone 
constitutes the eighth lime-stone bed, reckoning from the surface. 
It is a hard blue lime-stone, about five fathoms thick. The word 
scar in this part of the country is applied to a rock. Hence pro- 
bably the origin of the term. 

The Little Lime-stone is the 13th bed of lime-stone, reckoning — 
from the surface ; and is so called to distinguish it from another 
bed, which lies at some distance below it, constituting the 16th bed 
of lime-stone, and is called the Great Lime-stone, because it is the 
thickest bed in the formation. The thickness of the Little Lime- 
stone bed is about three fathoms ; that of the Great, about twelve 
fathoms. The lime-stone in both is blue, hard, and destitute of 
petrifactions. ‘These two beds, especially the last, interest the 
managers of the lead-mines in these districts more than any of the 
others, for a reason that will soon appear. 

3. The rock called slate clay by mineralogists is distinguished in this 
district by the name of plate, doubtless because it is composed of 
plates lying above one another. The beds of slate-clay are very 
numerous, amounting, as far as I could make out, to above 60. 
They are mostly thinner than the beds of the other minerals, those 
of coal excepted. This thickness seldom exceeds five or six 
fathoms, and is usua!ly much less. I was told indeed of one very 
thick bed of slate-clay; but I did not see it. It was not far from 
the lowest in the series of beds. This slate-clay varies very much 
in hardness in different beds; sometimes it is so soft as to crumble 
readily to powder on exposure ; sometimes so hard as to require 
being blasted by gunpowder. Jn this last state it is called whin by 
the miners. When If first heard the term whin-stone in Northum- 
berland, I naturaily applied to it the meaning which it bears in the 
south of Scotland, and conceived that it signified green-stone, 
basalt, or porphyry-slale. But the sight of a few specimens of 
whin from the miners soon convinced me that I was mistaken. The 
term is not limited to any particular species of rock, but alludes 
solely to the hardness. It is apptied indifferently to sand-stone and 
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slate-clay whenever they are so hard as not to be capable of being 
wrought, except by blasting. All the specimens of whin shown 
me belonged to one or other of these two rocks, and I saw no other 


. mineral except these to which the term was applied. 


The colour of the slate-clay varies a good deal in different -beds. 
Sometimes it is black, bituminous, and breaks spontaneously into 
thin slaty fragments. This variety, which approaches the nature of 
shale, is called shiver by the miners. The most common colours 


-of the slate-clay are blue, brown, and grey. 


4. The sand-stone beds amount toabout 50. Many of them are 
thin, scarcely exceeding a fathom; but there are some beds, . espe- 
cially near the bottom of the formation, nearly 18 fathoms thick. 
This sand-stone is usually fine-grained, and has commonly a grey or 
yellowish colour. It is distinguished among the miners by the name 
of hazle, obviously from its colour. When the grains are uncom- 
monly large, as is the case in some of the beds, it is called grit; 
and some beds, from the uses to which they are applied, have 
received particular names, as mill-stone grit, grind-stone sill, The 
word sil/ is the term applied in this country toa mineral led. One 
of the most beautiful sand-stone beds is the one which constitutes 
the summit of Crossfell. It is fine-grained, of a light grey colour, 
pretty hard, and seems very well adapted for a building stone. I 
conceive it to be the sixth bed immediately below the Great Lime- 
stone; but I might easily be mistaken, as there was a considerable 
interval between the place where the Great Lime-stone was exposed 
and the summit of Crossfell; and this interval, being covered with 
moss, could not be examined. 

5. This formation is intersected by a great variety of veins, most of 
which are very well known, as they have been wrought as mines 
for at least these 200 years. ‘The oldest of these veins runs from 
north to south; but as they are the least numerous, and most 
insignificant, they are called by the miners cross veins. In going 
up the level from Alstone towards Nent Head, I had an opportunity 
of seeing a variety of veins cross each other, and of ascertaining 
that the north and south veins are always the oldest. But the most 
numerous and important set of veins are those that run east and 
west. They are the newest ; but as they contain most of the lead 
ore which has given importance to this district, they are considered 
as the principal ones. ‘These veins differ very much in wideness ; 
some are only a few inches wide, while otbers are several fathoms, 
The width of the same vein is found to vary in the different beds 
through which it passes. It is apt to become narrow in passing 
through the slate-clay beds, and to widen very much when it passes 
through the lime-stone. Such a widening is called flats by the 
mivers. | sawa striking example of it at Allonheads mine. The 
vein before it entered the Great Lime-stone was two or three feet 
wide, and very poor of galena ; but on entering the Great Lime- 
stone it suddenly swelled out to a width of twelve fathoms and 
became exceedingly rich in galena. This increase of produce is 
found to be almost a constant attendant of this swelling out. Hence 
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the great importance attached to the lime-stone beds in this country. 
A very great proportion of the lead ore has been extracted from the 
Great Lime-stone. Every mine I visited situated in the Great Lime- 
stone was exceedingly rich. ‘This was the case at Crossfell, Allon- 
heads, and some of the mines in Weardale. One of the richest 
mines for many years was Rampgill, situated in a hill between 
Garrigill Gate and Nent Head. The vein rons east and west, and 
in the Great Lime-stone became of considerable width, and con- 
sisted in a great measure of pure galena. ‘This mine is still consi- 
dered as good, though it is now greatly inferior to what it once was. 

‘The substance with which these veins are filled is frequently 
quartz. ‘The vein called Crossgill furnishes one of the most striking 
examples. Jt is a north and south vein, and passes along the east 
side of Crossfell. As it stands above the surface, it is very conspi- 
cuous. I traced it for some miles. It is about a fathom wide, and 
consists of pure white quartz. Here and there pieces of iron and 
copper pyrites are found in it, especially near the banks of a small 
rivulet which crosses it, A level was driven in here for some way, 
in order to ascertain whether the quantity of copper was sufficient 
to make it worth while to work the vein; but the experiment was 
not attended with success. 

Another mineral very common as a vein-stone in this county is 
Jime-stone. In many mines I saw a considerable mixture of clay 
in the stuff brought up from the vein; and hence am disposed to 
consider clay as another substance with which these veins are occa- 
sionally filled. Fluor spar is another common vein-stone, and 
occurs more or less in almost all the veins that contain lead ore. In 
Weardale (that is to say, the mining district on the banks of the 
Weare) most of the veins that I examined were filled with fluor 
spar and galena. 

Galena is the substance to which these veins owe their value. 
Sometimes it constitutes a thin bed (if I can use the expression) in 
the centre of the vein; but more frequently it is irregularly dis- 
persed through the vein-stone. The poverty or richness of a vein 
always refers to the proportion of galena which it contains. Veins 
are usually richest in lime-stone, and poorest in sand-stone and 
slate-clay. They have been found to become the poorer the deeper 
they are followed. Just the opposite of this is the case with the 
copper-mines in Cornwall, which become more and more productive 
the deeper down they are followed. : 

The fluor spar is usually crystallized in, cubes, and some of these 
cubes are of an enormous size. I have seen them four or five” 
inches a side, and probably they have occurred still larger. At 
present they are much searcer than they used to be. In some of the 
mines (at Allonheads, for example, where I saw very perfect 
examples in si(w) whose vein-stones consist chiefly of a mixture of 
fluor spar and quartz, a very unaccountable circumstance has been 
noticed lately. The fluor spar has in many places totally or partially 
disappeared, leaving a cubic cavity in the place which was formerly 
occupied by the fluor crystal. In what manner this singular 
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removal of the fluor spar is to be accounted for I cannet conceive. 
The only substances present were fluor spar, quartz, and galena, 
The change took place in the centre of a solid vein, a hundred 
fathoms below the surface of the earth, surrounded on all sides by 
walls of solid stone, and quite impervious both to air and moisture. 
There cannot be the slightest doubt that the fluor spar once existed, 
and filled up these cavities. By what agent has it been removed, 
and what has become of it? This problem is well worth the con- 
sideration of geologists. It shows us that we are much farther from 
an accurate knowledge of the constituents of bodies than is gene- 
rally believed, and that several of our elements are undoubtedly 
compounds. It shows us also that changes are still going on in the 
internal parts of the earth which are totally beyond our compre- 
hension. 

I may mention another appearance equally unaccountable, which 
I observed in some of the lead-mines on the banks of the Weare, 
The galena has lost its usual form, and has all the appearance of 
having been recently in a state of fusion. Its surface has a glassy 
lustre, its corners are rounded, and it is suspended like icicles in 
the cavities of the vein. This change must have happened long 
after the formation and filling up of the vein, and long after every 
thing had assumed nearly its present state. We know of no other 
agent to which this fusion can be ascribed than electricity; and as 
we know nothing respecting the limits of this agent, it is employed 
without scruple by geologists to solve similar appearances. 

The lead-mines at present working in these counties cannot be 
fewer than 100. ‘The veins were first discovered in the beds of the 
rivers of the country, the Tyne, the Nent, the Allen, the Weare, 
and the Tees. Accordingly it is on the banks of these rivers, and 
hills between them, that most of the mines are situated ; but as I 
did not visit the mines on the banks of the Tees, 1 had no oppor- 
tunity of acquiring much information respecting them. 

Besides the minerals already mentioned, there are several others 
found in these veins. One of the most common is blende, the 
never-failing companion of galena. The blende is always brown, 
and its quantity, at least in the veins which I examined, is not 
great. Butl was told of a vein of considerable thickness filled with 
blende, lately discovered in the tract of country belonging to the 
Greenwich Hospital ; and I understand there is an intention of 
raising this ore, and extracting zine from it. Calamine sometimes 
occurs, but it is scarce, except in one mine at Nent Head, where 
I saw a considerable quantity of it, and understood that it was 
occasionally collected and. sold, Chalcedony ,occurs likewise in 
some veins, not in any great quantity, except in. two very poor 
mines near Blanchland, called Ramshaw and Shieldon. | These 
mines were formerly very rich, and were wrought for many years 
with great profit by the British Lead Mining Company. But after 
the veins had\ penetrated through the Great Lime-stone into sand- 
stone, they became very poor, and were in consequence neglected. 


344 A Geognostical Sketch of [Nov. 


They have been wrought for some years by a Newcastle company, 
I should conceive at an immense loss. These were the only Jead- 
mines in the country in which I saw steam-engines employed. At 
all the others the machinery is driven by water. 

There is a very remarkable north and south vein, which erosses 
the country a little to the west of Allenheads. I did not myself see 
it, bat obtained my information respecting it from Mr. Emersom, 
one of Colonel Beaumont’s principal agents at the Weardale mines. 

t causes the beds on the west side to dip about 40 fathoms; and, 
what is remarkable, this dip is not instantaneous, but gradual. The 
beds slope down on the west side till they become 40 fathoms lower 
than they are on the east side. 

Of the cubic galena, of which the lead ore here consists, there 
are two varieties. The first, which is uncommon here, breaks into 
large cubes with a smooth splendent surface ; the second, which is 
almost universal, is apt to break into small cubes, the surfaces of 
which are not flat, but waving, and the lustre is inferior. I was 
informed by Mr. James Mulcaster, who has the charge of the 
smelting-house belonging to the Greenwich Hospital, and who has 
made many experiments on the subject, that the first of these 
varieties always yields more lead than the second. Jt would be 
worth while to examine whether the secand variety contains any 
antimony, or similar foreign body, which makes its escape during 
the process. 

According to the best information which 1 could procure, the 
quantity of lead ore raised annually in this country (not reckoning 
the Teesdale mines) amounts to 67,500 bings, or 540,000 ewt. ; for 
a bing of ore weighs eight cwt. Now eight cwt. of ore yield at 
an average 51 cwt. of lead.* Thus the whole of the lead annually 
brought into commerce from the neighbourhood of Newcastle 
amounts to 354,375 ewt. Were we to reckon this only at 304. 
the fother (of 21 cwt.), the annual value would exceed half a 
million sterling.t About one third of this enormous quantity of ore 
is raised by Colonel Beaumont, to whom a great number of most 
valuable mines belong, and who is the greatest miner in this 
county, and perhaps in Great Britain, or even in Europe. The 
British Lead Mining Company come next after Colone) Beaumont. 


* Pure galena is a compound of 25°974 lead and 4 sulphur. Hence eight ewt, 
of galena contain 6°94 lead. But the galena employed in the swelting houses is 
never perfectly pure, containing always antimony and iron, besides portions of 
fluor spar and quartz. This at least I found to be the case in all the specimens E 
examined. Hence the 2! per cent. of loss, which appears ta take place in smelt- 
ing the ore, is probably chiefly owing to the presence of these foreign bodies. Yet 
¥ think it probable that some improvements might be introduced into the mode of 
roasting the ore, where I suspect the greatest loss of lead takes place. 

+ Lhave omitted introducing into this statement the Teesdale lead-mines, which 
are about 50 in number, because { had no information respecting them, Should 
they raise one-third of the ore furnished by the other parts of Durham and North- 
umberland, which is not improbable, the whole lead furnished by this district 
would amount to 531,562 cwt. annually, the value of which would excecd three 
quarters of a million sterling. 
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The remaining mines are parcelled out among various companies of 
miners. The valuable estates of Lord Derwentwater belong to 
Greenwich Hospital. ‘They do not work any of their mines, but 
receive one fifth of the ore raised in them as rent. This amounts 
to between 3000 and 4000 bings of ore in a year. . 

The quantity of silver extracted annually by Col. Beaumont from 
his lead amounts to 15,000 ounces ; so that the quantity of silver 
annually raised in this county may be reckoned at about 3,750 lbs, 
troy. 

6. Great improvements have been of late years made in the method 
of. smelting the ore. The consequence has been, that the produce 
of lead has been considerably increased. The galena reduced to 
small pieces is in the first place roasted in a flat oven-shaped “furnace 
_ by means of a reverberatory fire. It is kept moderately red-hot, 
and is very frequently stirred up. Care is taken to prevent the heat 
from rising so high as to melt the galena, and the process is stopped 
when the ore begins to soften. ‘This process renders the galena 
darker coloured. A white smoke is exhaling during the whole 
process, but I could not perceive in it the smell of sulphurous acid. 
The smoke, I believe, is chiefly oxide of antimony, which carries 
with it a portion of oxide of lead, and no doubt the sulphur with: 
which these metals were combined is acidified, though I did not 
perceive any distinct indications of this by the smell. ‘This matter is 
collected in long horizontal chimnies constructed on purpose, and 
is known in the smelting-houses by the name of lead fume. It is 
sold asa paint. I had the curiosity to examine a quantity of it. Its 
specific gravity was 5°882, and I found it a mixture of about five 
parts carbonate of lead and three parts oxide of antimony, not 
reckoning a little water and earthy matter, which was probably only 
accidentally present. We see from this that a portion of the lead 
flies off during the roasting. Perhaps this loss might be somewhat 
diminished by keeping the fire as low as possible consistently with 
the object in view... It.is probably the antimony that facilitates the 
escape of the lead in this process. This circumstance suggests a 
reason why the specular galena yields more lead than the variety 
with a waved surface. The first contains no antimony, and probably 
sustains in consequence less loss of lead during the roasting. The 
roasted galeva J find unaltered in its properties. It is still as before 
the process composed of 25°974 lead and 4 sulphur. Hence the 
only use of the roasting is to drive off the antimony. 

The roasted ore is then thrown along with pit-coal upon an open 
hearth, and the fire is kept up by means of a pair of bellows driven 
by water. Some peat is always put before the nozzle of the bellows 
to divide the blast. A little lime is also oceasionally thrown in, the 
object of which is to prevent the slag from running away in a liguid 
state. In this hearth the lead is reduced to the metallic state, and 
drops down into a cavity in the bottom of the hearth. When this 
eavity is once full,, the lead runs along a channel cut for it into an 
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iron pot, from which it is ladled out, and cast into pigs of a deter- 
minate weight. 

A considerable quantity of metallic lead remains entangled in the 
slag. To obtain this the slag is put into a blast furnace, and urged 
by a heat sufficient to bring it into perfect fusion. The lead now 
falls down through the liquid, and is collected at the bottom of the 
furnace. ‘The liquid slag is run into a reservoir of water, where it 
breaks into a black powder, having all the appearance of black 
glass. I analysed a quantity of this black glass, and found it a 
compound of silica, lime, and oxide of iron, with some alumina, 
oxide of lead, and oxide of antimony. I think it unnecessary to 
state the proportions, because they must vary according to cireum- 
stances. The earthy matters were no doubt partly mixed with the 
ore, and partly contained in the pit-coal employed to reduce the 
galena. The pit-coal is probably the matter that furnishes the iron, 
though some pyrites may be occasionally present in the ore. I 
forgot to mention it as a substance occasionally met with in the 
veins. 

¥ found the specific gravity of this black slag 3:225. When 
rnixed with lime it forms an excellent water mortar, and is sold for 
that purpose to a considerable amount. As the mortar dries it 
becomes yellow. I should conceive this to be owing to some oxide 
of lead which the slag contains, and which the lime gradually 
separates. 

This black slag is again searched for lead, and the quantity ex- 
tracted from it more than repays the expense of the process. 

The lead, when the proportion of silver which it contains will 
cover the expense, is converted into litharge by exposure to heat 
upon a test. The litharge is blown off, and the silver remains 
behind. The litharge is again melted in a furnace with common 
pit-coal, which speedily reduces it to the state of lead. When thus 
treated it is known in commerce ‘by the name of refined lead, and 
is the purest and most valuable sort of that metal. 

( Lo be continued. ) 


ARTICLE V. 


Olservations on the Uses of the Dorsal Vessel, or on the Influence 
which the Heart exercises in the Organization of articulated 
Animals, and on the Changes which that Organization expe- 
riences when the Heart or the Organ of Circulation ceases to 
exist. By M. Marcel de Serres.* 


Or all the questions which remain to be solved in the anatomy of 
animals without vertebree, there are certainly few more interesting 


* Translated from the Magasin Eneyclopedique, iii, 10, May, 1814, 
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than that which has for its object to determine the influence which, 
the heart exercises on their organization, and the changes which 
that organization undergoes when the heart, or organ of circula- 
tion, comes to be wanting; but, to determine with precision this 
double influence of the presence or absence of the heart, we must 
attend to those animals in which we see the transition from those 
which have a heart to those which have only vestiges of it; and 
likewise to the corresponding transition from those which breathe by 
circumscribed organs to those in which the trachee distribute air 
over every part. Articulated animals being the only ones that offer 
these two systems of organization, to them alone we have directed 
our researches.’ When we study in a general manner the organiza- 
tion of articulated animals, we soon perceive how many modifica- 
tions their heart undergoes before it is replaced by the organ known 
in insects by the name of the dorsal vessel, w hich has nothing in 
common with a heart but its position. ‘Thus in the anelides the 
heart is in some respects double; at least we do not perceive a single 
organ of circulation, but only a swelling in the two principal 
vessels, which, situated the one below the other, produce the circu- 
lation. ‘The elongated form of these vessels shows that the heart will 
speedily undergo greater modifications. If these modifications are 
not yet very sensible in the crustaceous decapodes in which the 
heart is rounded, they become very apparent in the crustaceous 
brachiopodes, in which that organ assumes an elongated figure little 
different from the dorsal vessel in insects. In short, as the organi- 
zation simplifies, the heart assumes a greater analogy with the 
dorsal vessel, both in its form and position, as is observable in the 
organ of circulation of the arachnides. The heart is reduced to a 
simple longitudinal vessel, which scarcely exhibits any sensible 
swelling. ‘The first of the articulated animals, the arachnides, 
exhibit respiratory organs, which receive air by stigmatiform open- 
ings placed on their external face. These organs become more 
numerous, though they are circumscribed. This ought to be the 
case, because the blood in these animals, having a true circulation, 
is contained in particular vessels which carry it to the respiratory 
organs, where it receives air. 

The case is very different in insects. ‘The respiratory organs, 
instead of being circumscribed, are formed of elastic trachee, 
which distribute air over every part. In them there is no heart 
whatever, and the blood is no longer contained in particular canals. 
A simple vessel without vascular ramifications occupies the place of 
a heart, of which it may be considered as a vestige, or, if the idea 
is preferred, which it replaces ; but its uses are no longer the same, 
and have nothing analogous. 

It is the functions of this vessel that we must determine. This is 
one of the objects to which we have directed our chief attention. 
We have varied all the experiments respecting it which it was pos- 
sible to make. ‘This bas enabled us to throw some fight on one of 
the most difficult parts of the anatomy of articulated animals, 
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respecting which, notwithstanding the fine experiments of Lyonnet, 
Swammerdam, Comparetti, and Cuvier, naturalists had not made 
up their minds. The more progress we make in the details of the 
organization of articulated animals, the more we see the justice of 
the fine theorem explained by the illustrious author of the Compa- 
rative Anatomy, that whenever the blood does not go in search of 
air, the air must come in search of the blood. The insects are 
undoubtedly the articulated animals that give the most evident 
demonstration of this general law, as they are likewise the animals 
in which air plays the greatest part. This fluid is spread through 
them in so great quantity, that we may say with propriety that 
every part of an insect breathes or enjoys the impression of the air, 
that subtile fluid, which, according to the fine experiments of the 
ancients, is as wel! the aliment of life as of flame. 

Insects appear at the head of articulated animals with respect to 
the quantity of their respiration. They owe this advantage to the 
absence of vessels destined to contain the blood, and to the neces- 
sity in which they are of having a circulation of air, since they 
have no circulation of blood: but how the circulation of this 
incompressible fluid is produced, and by what vessels it is performed, 
are questions which it is of importance to inquire into and decide. 
It may take place in the same manner for those who respire air 
unchanged as for those who separate it from water. Considered in 
this point of view, our observations may have some interest. No 
observer before us had described in a general manner, and with the 
necessary details, the variations which the respiratory organs in that 
order of animals experience, nor the differences observable in them 
which depend upon the mode of respiration itself. We have not 
been less careful in examining the other details of the organization. 
The great number of observations which we have made on articu- 
lated animals has demonstrated to us the influence which the heart 
exerts over the absorbing system. Accordingly we have found the 
chyliferous vessels follow in some measure the blood-vessels, and 
never show themselves without the last, though in some cases they 
disappear before them, ‘This at least is what we have observed in 
the arachnides, the last class of articulated animals, in which there 
exists a heart and blood-vessels. This connection had been per- 
ceived before. M. Cuvier, to whom anatomy owes such beautiful and 
important discoveries, first pointed out the dependence which exists 
between these two systems. 

Having acquired a knowledge of the organization of the prin- 
cipal articulated animals, we were enabled to rise to general eonsi- 
derations respecting the classification of the beings composing this 
family. We particularly devoted our attention to the arachnides, 
the animals of that kind the least circumscribed. We have endea- 
voured to demonstrate that in a rigorous method of classification we 
ought not to unite animals which have a heart and circumscribed 
respiratory organs with those that have no heart and ramified respi- 
ratory organs, Accordingly we have not adopted the class of 
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arachnides, such at least as it has been conceived by modern natu- 
ralists. We have, on the contrary, restrained it to the cloportides,” 
scorpionides, and arachnides. They have all an elongated heart, 
with two orders of blood-vessels, and circumscribed respiratory 
organs, composed of pyramidal leaves, exhibiting this remarkable 
particularity, that they receive the air directly by stigmatiform 
openings. But it is with hesitation that we have placed the clo- 
portes among the arachnides. What we ki ow of their organization 
pointed out that union so strongly that we have not ventured to 
place them among the crustaceous animals, with which, however, 
they have various relations. We have put the cloportes at the head 
of the arachnides, and immediately after the crustacea, in order to 
point out the relation which exists between the first and last orders 
of these two classes. We see that the cloportides constitate the 
transition from the one to the other. By adopting this mode of 
classification we have been obliged to begin the study of insects 
with those species which have the greatest affinity with the spiders, 
the last order of the arachnides. In this respect there was no diffi- 
culty in making a choice; the phalangites placed themselves, as it 
were, of their own accord at the head of the insects. However, 
for a contrary reason, we have been obliged to separate the jules 
and scolopendra, which in some respects have an analogy with the 
cloportides. In seeking for the arrangement which would the least 
interrupt the natural relations which the articulated animals have to 
each other, we were convinced that the characters drawn from the 
organs most essential to life could not unite them in such natural 
groupes as they do the animals with vertebre. This is one of the 
great difficulties jn their classification—a difficulty probably pro- 
ceeding from the smaller influence which the organs of circulation 
and respiration have in proportion as the organization becomes 
more simple. 

We have thought it equally necessary to separate those insects 
which undergo transformations from those which, like the arach- 
nides, do not undergo any. We have divided the whole into two 
great divisions, founded solely upon this transformation, which in 
one division takes place by degrees, while in the other it operates, 
as it were, instantaneously. In consequence of this great division 
we have been obliged to form an additional order among the insects. 
This order, which we have called syphon-aptera, connects very well 
the insects that undergo a transformation with those that do not. 
Besides, it commences in a very natural manner the order of insects 
that are suckers. ‘These lead us to the other orders of suckers from 
which we pass to the bruisers, which, being more complete insects 
(if the term may be allowed), ought to be at the greatest distance 
from the arachnides; as their organization is the most different 
from that of the arachnides that we observe in any aniimals of this 
class, 

We cannot deny that in a task so difficult as that of which>we 
have given a sketch we have left many gaps to fill up. But we have 
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at least examined ourselves all the details of organization which we’ 
have made known in our memoir. In this pomt of view it will 
always have a real value. We must acknowledge that in the 
anatomy of animals so small, and so difficult to dissect, it is almost 
impossible to avoid falling into some errors. We ought to consider 
it as fortunate when these are confined to details which have not a 
great influence on the organization. It is in this point of view that 
it is of importance to science that different observers study the same 
subject. It is only in that way that we can be sure of having made 
good observations. We cannot terminate what we have to say 
respecting our researches without informing those who may be de- 
voted to the same kind of labour that the best means of avoiding 
errors is to dissect in water, as Cuvier has advised. It is proper 
likewise to employ wires of copper and zinc to discover the nerves, 
according to the method recommended by Humboldt. 

Insects have a longitudinal vessel along the back, which extends 
from the upper part of their body to the other extremity, and to 
which almost all anatomists have given the name of heart, in con- 
sequence of the regular contractions and dilatations which. it 
exhibits. Lyonnet and Cuvier alone have started doubts respecting 
the reality of the functions ascribed to this organ. The illustrious 
author of the Comparative Anatomy is likewise the first who endea- 
voured to prove that this heart has no sort of ramification. Lyonnet 
had already remarked that no smaller vessel issues from the dorsal 
vessel, But as he observed this fact only in the caterpillar of the 
willow he did not venture to draw a general conclusion from an 
observation which might be only particular. Yet, notwithstanding 
the numerous proofs of all kinds accumulated by M. Cuvier in his 
fine memoir on the nourishment of insects * against the existence 
of a true heart in this order of animals, doubts still continue re- 
specting this delicate question among a considerable number of 
anatomists. To endeavour to destroy these we have entered into 
some researches respecting this interesting point. 

We have turned our chief attention to the following questions :— 

1. It appeared to us essential to study the dorsal vessel in the 
different orders of insects, in order to know whether it ever presented 
ramifications, which might be expected in it, because Swammerdam 
and Comparetti distinctly say that they observed them. Comparetti 
has even described them somewhat in detail. 

2. If this first means proved insufficient, it was necessary to 
ascertain whether they might not become visible by injections either 
of mercury or coloured liquids, or astringent liquors, or such as by 
their chemical properties are capable of acting upon the humor 
contained in the dorsal vessel. ‘Thus tannin, by coagulating that 
humor, appeared capable of throwing some light on the uses of this 
vessel, and of showing its ramifications, if any such existed. 


* Memoire sur la Maniere dont se fait la Nutrition dans les Insectes, inserted in 
the Memoirs of the Natural History Society of Paris, t. 1% p. 34, 
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3. It was no less essential to ascertain if the contractions and 
dilatations of the dorsal vessel were owing to the action o ithe fluid 
contained in it. On this supposition it would be necessary to show 
a kind of circulation of this fluid: while according to the other 
hypothesis it became necessary to show that these contractions and 
dilatations were not produced by the humor contained in the dorsal 
vessel, but might be stopped without altering that vessel. 

4. The organs of circulation appearing always to bear a relation 
to the organs of respiration, it was necessary to examine if the 
dorsal vessel was formed in the same manner in the species which 
respire air directly, and in those which respire it contained in water, 
or which decompose that liquid. 

5. All these researches ought necessarily to enable us to deter- 
mine the influence of the organs of respiration on those of cir- 
culation. If the influence of the first were demonstrated to act 
completely on the second, we ought to observe that, in proportion 
as the organs of respiration concentrate, or to speak more correctly, 
cease to ramify, the organs of circulation will exhibit ramifications, 
since the air going no longer in search of the blood it is necessary 
that the blood should go in search of the air. 

Such was the object of my researches. Before giving an account 
of them I think I ought to state the opinions of the different 
anatomists respecting the dorsal vessel. 

Malpighi * has described the dorsal vessel in his excellent 
anatomy of the silk-worm. He considered it as a long canal, 
which in its length swells out or contracts, forming several smal 
oval tubes, which may be regarded as so many small hearts. But 
here Malpighi was deceived by the successive contractions of the 
dorsal vessel. What proves this are the remarks which he makes. 
himself. The movements, says he, of those parts of the dorsal 
vessel, which we may consider as so many hearts, are very irregular, 
and the liquid contained in it has often a retrograde motion. This 
irregular motion cannot agree, as Cuvier has remarked, with a 
principal organ of circulation. This single proof seems sufficient 
to prevent us from considering the dorsal vessel as a heart. Mal pighi 
adds that he never perceived the least ramification in the dorsal 
vessel; and in fact the figures which he gives of it (tom. ii. 
tab. iii. fig. 4,) do not exhibit any. But how can we conceive a 
circulation without vessels, and how can we give the name of heart 
to a vessel which performs none of the functions of that kind of 
circulation ? 

Malpighi inquires next whether arteries proceed from this heart, 
and whether they convey the blood to the whole body. As to the’ 
branches which come from the dilatations of the dorsal vessel, and 
which he calls auricles, he recognized them for trachew, That they 
are so is evident, as their extremities that touch the dorsal vessel 


* See his Opera Posthuma de Bombycibus, ¢, ii, p, 20. 
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are the smallest, while the contrary would be the case if they pro- 
ceeded from the vessel. 

Swammerdam has described and figured the dorsal vessel of 
insects with more accuracy than Malpighi; but, like him, he 
always considered it as a heart, or at least as an organ which per- 
formed the functions of one. In giving a description of the insects 
of his cabinet this excellent observer says expressly, “ 1 preserve 
eggs of the grasshopper, which are oblong, and between which 
appear blood-vessels both veinous and arterial.”* But as Swam- 
merdam takes no further notice of this observation, except in 
speaking of the silk-worm,f it is probable that he was misled by 
the brownish aspect which the trachez assumed in drying. A very 
simple cause may have equally contributed to this illusion, . The 
inferior hepatic vessels are extremely elongated in the grasshoppers, 
and often run along the ovarium. Hence when great attention is 
not paid to them they may be easily mistaken for blood-vessels. 
Swammerdam describes the dorsal vessel in his anatomical re- 
searches as a hollow vessel, exhibiting at intervals dilatations and 
contractions. { He is far, however, from considering these con- 
tractions as so many hearts, and from believing that the liquid 
which they contain retrogrades. He even opposes the opinion of 
Malpighi, acknowledging, at the same time, that he does not 
know how the bronchiz# communicate with the branches of the 
tracheee, and these with the heart. Speaking of the larva of the 
- geotrupa nasicorna, Swammerdam observes, that along the whole 
heart there exist moveable fibres, similar to the rings of the body. 
These fibres, according to him, penetrate into the substance of the 
heart itself, forming as many cords which dilate and contract it. -It 
is these moving fibres that make the dorsal vessel appear as if it 
were composed of a series of contractions and dilatations, which 
have deceived almost all observers. On removing them we see 
very well, as Cuvier has observed, that this vessel is a simple tube, 
equal through its whole length, and only smaller towards its extre- 
mities. 

De Geer has taken so little notice of the dorsal vessel that it is 
dificult to know if he was sufiicieutly sensible of its importance. 
His ideas can be of no weight in the question which occupies us; 
accordingly we do not think it necessary to pay more attention to 
them. : 

As to the opinion of Lyonnet, it is very different from that of 
those observers whom we have already mentioned. This skilful 


anatomist does not think that the dorsal vessel of insects is entitled ~ 


to the name of heart, as he could never discover either veins or 
arteries attached to it, with whatever care he made his injections 


* Biblia Nature, t.i. p. 214, 

+ Collection Academique, t. v. p. 264. 

+ Biblia Nature, t. ii, tab. xv. fig. 4; t.i, p. 252: tab, xxviii. fig. 8; t. i. 
p. 31); t. ii, p. S77; tab. xxxiv. fig. 6, aa; t. ix, p. 664, tab. x. fig. 4 
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with ink and coloured liquids. He concludes from this absence of 
blood-vessels, and from the communication which exists by means 
of fibrillee between all the internal parts of insects, and from the 
fatty bodies spread every where, that these bodies draw their nourish- 
ment from the fat by means of the fibrilla. Hence other uses of 
the dorsal vessel must be sought for, and the one pointed out by 
Lyonnet does not appear to be the least essential, as the facts which 
we shall state in this memoir will show. , 
Comparetti, to whom we owe a great number of anatomical 
observations, and who had the glory of labouring with Scarpa in a 
very difficult undertaking, is the only person who has admitted 
without any restriction a double vascular system in insects properly 
so called. This double system extends, according to him, to all 
the membranes and all the viscera. It is particularly related to the 
muscular system.* . By this admission of a double system, Compa~ 
retti was forced to conclude that the liquid contained in the dorsal 
vessel has a circulation, and that it flows upwards, as in the common 
earth-worm.t He thinks likewise that the contractions and dilata- 
tions of the dorsal vessel are not equal, and that they are more or 
less considerable, according as they are examined in different parts. 
Passing then to the examination of the vascular vessels, he 
describes them in the fly, observing that the lateral trunks which 
have movements of contraction terminate in two white and oval 
bodies. Two vascular trunks give, according to him, large branches, 
diverging on the internal surface of the ring as on the heart and 
cesophagus. He says likewise that he perceived radiated filaments 
on the surface of the two muscles at the side of the ring, and there 
to have reckoned 150 pulsations in a minute. As to the movement 
of contraction and dilatation, it appeared to him to commence at 
the base, and to continue several hours after he had made a lateral 
section.t In the bee-formed fly, which he calls mosca apiformis, 
he says he observed the dorsal vessel presenting lateral and vibrating 
ramifications. These ramifications communicate with others, which 
extend in the abdomen, and vibrate like the heart. Some of them 
exhibit a pretty frequent pulsation, others very striking undulations, 
I have often observed in a great number of insects, especially in the 
scolopendras, very strong contractions of the muscular fibres, espe- 
cially in those which go to the claws. These contractions extend 
transversely from one side of the muscles to another, and aregso 
_ distinct that we might believe them to be produced by some ramifi- 
cations of the dorsal vessel ; but as this vessel has no ramifications, 
‘these contractions must depend upon the muscles themselves.. Hence 
Comparetti might have been easily deceived by these contractions, 
and might have believed them produced by branches of the dorsal 
vessel, especially as, in some species, the trachea have a violet 
colour, or a dark red with a shade of blue. Comparetti is not 
satisfied with describing the pulsations of the ramifications of the* 


* Dinamica Animale, Part I, p, 236, + Ibid. p, 211. } Ibid, p. 216, 
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dorsal vessel in one species, but says that he observed them hikewise 
in the viviparous fly figured by Reaumur,* and also in the syrphus 
inanis.¢ He goes still farther in speaking of the bee, affirming that 
he observed in it two canals or cylindrical vessels issuing from the 
extremity of the dorsal vessel, one of which goes to the upper part 
of the body, and the other to the lower. ‘These vessels furnish 
others, all of which have vibrations more or less distinct.{ In 
continuing his researches he speaks always of the vibrations of the 
‘branches furnished by the dorsal vessel. This he does in speaking 
of butterflies, tenebrions, and the house cricket.§ Finally, when 
he describes the dorsal vessel of the blattas, a vessel which he always 
calls heart, he says that the blood contained in it passes into all the 
internal parts, and that the vascular system extends to the finest 
branches both of the external part, and of tlhe internal of the abdo- 
men, thorax, head, and limbs. || 

This short statement of the observations of Comparetti proves not 
only that this great anatomist entertained no doubts that the dorsal 
vessel had ramifications, but that he thought he found in the insects, 
as well as molusca, a double vascular system. It is not easy to con- 
ceive how Comparetti was deceived in his dissections, which, though 
delicate, are not difficult, in consequence of the small number of 
vessels which exist in insects. To discover the cause of his error, 
we have repeated most of his dissections with the greatest care upon 
the very species which Comparetti points out himself. But all our 
researches have tended to convince us that there exist no ramifica- 
tions of the dorsal vessel of insects, nor vascular system in that 
order of animals. This is not the case in the scorpions and spiders. 
Accordingly these animals, which have a vascular system, present 
as a mecessary consequence circumscribed respiratory organs, in 
place of the trachee which we find in all the true insects. But 
distrusting our own observations, we got them repeated by a young 
anatomist, M. Pilar, with whose accuracy we were well acquainted. 
Notwithstanding all the patient industry which he bestowed on this 
subject, he was unable to discover the smallest ramification from 
the dorsal vessel of true insects. This fact being fully ascertained, 
we suspect that what were taken by Comparetti for vascular vessels 
are nothing else than the inferior hepatic vessels. These vessels are 
very long, free, and almost capillary. As they have usually a dark 
colour, they might be easily taken for veins or arteries. This is the 
more probable because they bave often a vermiform motion. This 
is the movement which Comparetti took for vibrations. 

Since the time of Comparetti, M. Cuvier has established by a 
great number of negative proofs, as well as hy reasoning, that the 
dorsal vessel in insects has no ramifications, and that the organiza- 
tion of these animals rendered such ramifications useless. He has 


Tome iv. p. 11. Mem. x. p. 164. 
Dinamica Animale, Part. 1. p. 2i7, 219. 
Ibid. p. 221. § Ibid. p. 223, 228, 227. } Ibid. p.-230. 
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recently considered the dorsal vessel as a vestige of a heart, or as a 
viscus which does not perform any of the functions of that organ, 
Before an organ ceases to exist it no longer performs the functions 
which it performed in those animals where its presence is absolutely 
necessary. He mentions, as an instance of this cessation of funetions, 
before the organ disappears, the hands, which still exist in a great: . 
number of species, though they are no longer of any utility as 
hands. ) ;. 

From the statement which we have now made it is evident that 
the non-existence of ramifications of the dorsal vessel has been 
admitted by the greater number of anatomists. But as doubts still 
exist on the subject, because some observers describe these ramifi- 
cations with details which appear the result of the most attentive 
examination, we have thought it worth while to undertake the 
researches, of which we shall now give an account. 


(To be continued. ) 


LL LT \ 


ArticLte VI. ‘ 


Experiments to determine the Quantity of Oxygen in the Oxides of 
Cerium. By W. Hisinger.* 
/ 

As all the attempts hitherto made to reduce the oxide of cerium 
to the metallic state have failed of success, chemists cannot deter- 
mine the quantity of oxygen which the oxides of that metal contain 
by direct solution of it in acids. I have therefore had recourse to 
the method pointed out by Berzelius in his dissertations on the 
chemical proportions in which bodies unite; namely, to determine 
the proportion of oxygen in the bases by the quantity of that prin- 
ciple contained in the weight of acid with which a given portion of 
these bases unites. 

Pure muriatic acid was saturated by long boiling with oxide of 
cerium carefully purified. The greatest part of the oxide was dis- 
solved in the acid. ‘The solution was boiled down to dryness, in 
order to decompose all the insoluble salt which it contained. It was 
then dissolved in water, and by that means separated from the 
superabundant oxide. Nitrate of silver was dropped into the solu~ 
tion as long as any precipitate fell. The precipitate was separated 
by means of a filter carefully weighed. It was washed, and melted 
by the heat of a lamp, in a small glass capsule. Its weight, reckon- 
ing 0:018 gramme (0:278 grain), which remained on the filter, 
amounted to 1°819 gramme (28°09 grain). 

The solution was diluted with water, and freed from silver by 
means of muriatic acid, ‘The oxide of cerium was then precipitated 


* Translated frem the Kongl. Vetenskaps Academiens Handlingar, Part 11. 
for 1813, 
42 
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by carbonate of ammonia. This precipitate, being heated to redness 
in a close vessel to expel all the alkali, weighed 0°684 gramme 
(10°01 grain). 

Now as 100 parts of fused muriate of silver contain 19°05 parts 
of muriatic acid, and as 684 parts of oxide of cerium combine 
with a quantity of muriatic acid which forms 1819 parts of muriate 
of silver, it follows that 684 parts of oxide of cerium combine with 
346°5 parts of muriatic acid. Therefore muriate of cerium is 
composed of 


Muriatic acid.......... 38°624......100 
Oxide of cerium ....... 66°376......197°5 


100°000......297°5 


But as 100 parts of muriatic acid are saturated by a quantity of 
base containing 29°45 parts of oxygen, it follows that 197°5 parts 
of oxide of cerium must contain 29°45 of oxygen. Hence 100 
parts of this oxide consist of 


Meta ere es cee: 85°088......100 
20917 A eg deaf S2 ae e 17°41 


100°000 117-41 


Farther, as by the laws established in the dissertatior of Berzelius 
above referred to, an oxidule, in order to be converted into an 
oxide, combines either with half the quantity of oxygen which it 
already contains, or with an equal quantity, it is evident that the 
peroxide of cerium must be composed of 100 parts metal united 
either with 26°115 or with 34°82 parts of oxygen. 

The analyses of the carbonates appear to prove that the peroxide 
of cerium contains 1+ times as much oxygen united to the same 
quantity of metal as the protoxide. 

I have (in the Afhandl. i Fysik Kemi och Mineralogie, 3 D. sid. 
287,). given an analysis of the oxides of cerium united with car- 
bonic acid; and I found that the procarbonate, which, when 
decomposed in a retort, gives very evident indications that it 
contains water, leaves 57°9 parts of pure protoxide. The experiments 
of Berzelius appear to show that carbonic acid neutralizes a quantity 
of base containing half as much oxygen as exists in the acid, and that 
the chemically combined water, in like manner, contains a quantity 
of oxygen which is a multiple of that contained in the acid. If we 
reckon the constitution of the procarbonate of cerium according to 
these principles, it is obvious that the 42*1 parts driven off by the 
heat must consist of 23 parts of carbonic acid and 19°! parts of 
water; 57°9 parts of the protoxide contain 8°63 parts of oxygen ; 
and 23 parts of carbonic acid (reckoning the exygen at 73 per 
cent.) contain 16°19 oxygen, while 19-1 parts of water contain 
1685 of oxygen. “These two quantities (abstracting the small 
anomaly) are each double the quantity of oxygen in the protoxide, 
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Now it is obvious that the anomaly cannot occasion any difficulty, 
as it is within the limits of the errors of the analysis itself. 

I found the percarbonate composed of 63°83 parts of oxide and 
36°17 parts of carbonic acid. ‘This quantity of acid contains 26°50 
of oxygen, one half of which = 13°25 must exist in the 63°83 
parts of oxide. Hence that portion of oxide contains 50°58 parts of 
metal; but 50°58 : 13°25 :: 100: 26°195. Now 17°41, or the 
quantity of oxygen combined with 100, metal in the protoxide 
multiplied by 12 = 26°115. 

We cannot certainly expect a nearer coincidence than this 
between calculation and experiment. Of consequence the peroxide 
of cerium must be composed of ' 


AEG son's Shs Yaar y tae+: SD | 0 4] 
WEEE occ den cae sae! 20 Rana eo le 
100°00 126°115 
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Arrticite VII. 


Experiments to determine the Proportion in which Bismuth unites 


with Sulphur and Oxygen. By P. Lagerhjelm.* 
1. With Sulphur. 


Tue bismuth of commerce was boiled in a solution of aqua regia. 
The solution, being saturated with ammonia, and mixed with some 
prussiate of potash, gave a Berlin blue precipitate, indicating the 
presence of iron. The bismuth was reduced toa state of purity by 
the following method :— 

‘The aqueous solution was precipitated by water. The precipitate 
was edulcorated, and dried by the heat of a stove. Seven parts of 
this dry mass were mixed with one part of charcoal powder and five 
parts of black flux. This mixture was put into a large crucible, and 
exposed to a red heat for a quarter of an hour. There were obtained 
1$ of pure metal. 

The sulphur which was employed in the following experiments 
was partly roll sulphur purified by distillation, partly native sulphur. 
It was heated before each experiment, sometimes nearly to the 
melting point, and sometimes it was rendered quite liquid, for its. 
more commodious application to the metal. 

Into a dry glass vessel, weighing 2°979 grammes, there were put 
10,000 grammes of metal in the state of a fine powder, and abun- 
dance of sulphur. ‘The glass vessel was heated over a spirit lamp 


* Translated from the Kongl. Vetenskaps Academiens Handlingar, for 1913, 
Part 11. p. 219, 
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till the mixture detonated. The heat became in consequence so 
high that the mass immediately became red-hot. The glass vessel 
was now exposed to a red heat, in order to drive off any excess of 
sulphur that might be present. 


When cold it weighed ......., ose b'2286 
But the weight of the glass was.,.... 2°9790 


12:2476 


Hence ten grammes of metal combined with 2°2476 of sulphur. 
- To prevent the oxidizement of the bismuth in this operation, the 
‘neck of the glass capsule was drawn out Jong and slender. The 
colour of the sulphur which sublimed showed me that it carried no 
bismuth along with it. I was not able to make experiments that 
agreed with each other in such capsules. I therefore made choice 
of small retorts with long and slender beaks, and I put the sulphur 
into the bottom of the vessel. Many of my experiments failed, 
because the retorts were not able to endure the sudden elevation of 
temperature occasioned by the spontaneous combustion of the mix- 
ture which they contained. 
Ten grammes of metal were put into a small retort, and mixed 
with a sufficient quantity of sulphur. 


Gramwmes, 
The retort, after being exposed to a red heat, weighed ....31°8075 
Subtracting the weight of the glass = ..,..... 2.2000 19°5S00 


Remains for the weight of the sulphuret of bismuth formed , .12°2275 


The difference between this experiment and the preceding is 
considerable ; but 1 found that a weight of 50 grammes, which had 
been employed in weighing the retort, was 0:0245 too light. This 
deficiency must be added to our result, which will bring it to 
12-2520, 

_ Subsequent experiments, made in the same way, gave the fol- 
lowing results ;— 

12°2065 

12°2230 

12-2465 


These results vary from each other in the second decimal place. 
We must defer determining which of them is nearest the truth till 
we have ascertained the quantity of oxygen with which bismuth 
unites. Small differences in our experiments are unavoidable ; but 


we have it in our power, notwithstanding, to determine on which 
side the truth lies. 


2. With Oxygen. 


Into a dry and clean glass vessel, which weighed 371775, there 
were put’8'5045 parts of metal, which was boiled with nitric acid. 
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The whole, being boiled to dryness, that the metal might b- 
oxidized, the glass vessel was heated to redness, and weighed | 
46°6500, ‘Now the weight of the 


GllasS& WAS «ctetatstetee’eeteleee sv eeey = 37°1775 
Metal -.:.:.1.:.'<7- Pe olteldelels oe et) ODO4S 
Oxygen .s.ceensesedeerertres 0:9680 


—46°6500 


But 85045 : 09680 :: 10: 1:1382. Therefore in this experi- 
ment 100 parts of metal combined with 11°382 parts of oxygen. 
The principal part of the mass had a high colour (like that of gum- 
gut) ; but some red streaks were perceptible in it; and when viewed 
in a particular position, the whole mass appeared red, like the rust 
of iron. This might proceed from a portion of iron contained in 
the acid employed, and which was rendered visible by the great 
quantity of acid boiled over the metal. VThe experiment being 
repeated, 100 parts of metal united with 11°275 parts of oxygen. 
_ ‘The whole mass, as in the first experiment, when held in a particular 
position, hada tile-red colour. ‘The acid employed was pure, and 
therefore could not communicate any iron to the oxide. The mass 
was exposed to a stronger red heat than in the former experiment. 
This circumstance, together with the purity of the acid employed, 
may account for the smaller per centage of oxygen which was found 
to unite with the metal. 

Experiments made in this way are not liable to any loss. As the 
second seems most worthy of confidence, we may reckon the 
quantity of oxygen which unites with 100 parts of bismuth at 
11275. . 

3. With Sulphur and Oxygen. 


Into a glass capsule, weighing 31°852, were put 10 parts of 
metallic bismuth, which were boiled with sulphuric acid to a grey 
mass. This was sprinkled with nitric acid, in order to convert the 
whole into sulphate of bismuth. The boiling was continued till 
the whole mass became white,“ and then the capsule was exposed to 
a strong heat, in such a manner that the sulphuric acid driven off 
could not condense in the mouth of the vessel. The mass, when 
cold, inclined a little to a grey colour, and weighed (including the 
vessel) 48'337. Thus we see that 10 parts of metal had increased 
in weight 6-455. Of this increase, 1°1275 was oxygen, and 5°327 
sulphuric acid. Now this quantity of sulphuric acid contains 
31946 of oxygen. But this number is not a multiple of the oxygen 
- in the metal by a whole number. This circumstance, combined 
with the colour, led me to suspect that the metal had not been all 
oxidized. On that account nitric acid was added, which occasioned 
the emission of red fumes. The whole, being boiled for some 
time, evaporated to dryness ; and exposed to a gentle red heat, 
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assumed a snow-white colour, with the exception of a flock or two 
of yellow.* The weight was now 48664, constituting an addition 
amounting to 6°782. This consisted of 


Oxygen in.theoxide - .'... 3. ssyes.es cues IS 
PPMP CH ou 0 5 5 sis: nn, 9.01010 ,00,0.0 0:6, a OR 


Now this portion of acid contains 3°3907 of oxygen. For 100: 
59-97 :: 5°654: 33907. And one = 11302, a number which 


surpasses the quantity of oxygen contained in the oxide only by 
0°002. That the salt was pure sulphate of bismuth was evident 
from its snow-white colour, from the separation of sulphuric acid 
during the exposure to a red heat, and from the homogeneity of the 
mass both in colour and texture. The difference between the 
temperature which is suMcient to drive off the excess of acid, and 
which js requisite to decompose the salt, is so great that there is no 
difficulty in making this experiment with accuracy. It is obviously 
necessary to expose the neck of the glass to the same temperature 
as the vessel itself, in order to prevent the sulphuric acid from con- 
densing in it. 
—<_—— 


The laws according to which bodies unite and separate from each 
other are invariable. Yet it is impossible to expect that the results 
of various experiments should perfectly agree with each other ; even 
vision itself is liable to be misinterpreted. The experiment which 
seetns to come nearest the truth is the saturation of the metal with 
oxygen. ‘Therefore I assume that 100 parts of metal combine with 
11-28 of oxygen. From this it follows that 100 parts of metal 


become 167°71 parts of sulphate of bismuth. This salt is composed 
as follows :— 


Bismuth .........0.. 59°627 
Onyoen. fs Pee eae 
—— 66353 
. Sulphur ............. 13°469 
delay 4 Oxyzen'ss. 32550354, BOTS 
——._ 33°647 


100-000 


In this salt there exist 10 parts of metal and 2:259 parts of 
sulphur. In the preceding experiments the greatest quantity of 


sulphur combined with 10 bismuth was 2-252. This of course 
comes nearest the truth. 


BIER ini 


_* Probably pure oxide. The want of oxygen in the first operation had occa- 
sioned the formation of some sulphite; but the additional nitric acid converted 


in portions into sulphate. Perhaps a little oxide might be developed by the 
red heat, { 
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Results. 
Oxide of bismuth com- § Metal ...... $9°863 ...4. 100°00 
SISEC. OE 5, 0 w-nplie cayncis Oxygen .... 10°137 .... 1128 


100°000 


Base ....... 66°353 .... 100°00 
Agia. (RO SSCAP La SOF 


100-000 


; Metal ...... 81°619 .... 100°00 
Sulphuret of bismuth... 5 Sulphor fae LO OGL wee. Jee 


Sulphate of bismuth .. 


100-000 


ArticLte VIII. 


On a New Solvent for all Sorts of Urinary Concretions. 
By Mr. C. R. Goring. 


Cuemisrry has been long looked up to, and as yet in vain, for 
a remedy for that excruciating disease, a stone in the-bladder. It 
has been proposed to ascertain the composition of the calculus, and 
then inject its liquid solvent ; but this method has failed of success 
in the application, or rather cannot be applied at all, for a thousand 
reasons, which must be evident at first sight. It appears to me, 
however, that there is an agent fully capable of destroying all sorts 
of calculi, and at the same time applicable without risk to the 
patient. It is that wonderful energy—galvanic electricity. This 
power, it would appear, is capable of being accumulated to any 
intensity by keeping up a proper proportion between the number 
and size of the plates composing the battery, and its enormous 
power of decomposition is well known ; it is much more than sufli- 
cient to subvert any union subsisting between the constituents of a 
concretion which have all been ascertained to consist either of acid, 
anti-acid, or generally both, with some animal matter. Now it 
matters not what particular acids, &c. enter into the constitution 
of a concretion, as galvanism is equally a match for every one, and 
overpowers the strongest attraction equally with the weakest ; it will 
infallibly drag the anti-acid to the negative, and the acid to the 
positive wire. The way then I think galvanism might be applied is 
this: Let a puncture be made in the bladder with a common 
trochar as usual (this I believe is an operation attended with no 
risk, and no great inconvenience). Introducing any thing into the 
bladder through the urethra is a source of very great irritation to 
the patient, and had better.be avoided for this lesser evil. Let the 
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canula be left in the aperture ; then procure a couple of platina 
wires inclosed in a glass tube, but carefully insulated from each 
other, and projecting at the eud of the tabe ; the tube must slide 
easily in the canula, and be made of a convenient length; the 
wires.of course are to be connected with the battery; then let the 
patient himself (lying on his back,) take the tube and guide it 
through the canula to the stone at his leisure ; he. will probably be 
able to do so better than anybody else. The operation may be 
expected to proceed thus: When the ends of the wires projecting 
from the tube come in contact with the stone they will begin to 
attack it; they will at the same time decompose the urine and its 
salts, &c.; the watery part will be decomposed, and resolved into 
hydrogen and oxygen, and escape through the interval between the 
tube and the canula. 1 may mention what a fortunate thing it is 
that galvanism does not produce a spark at any sensible distance 
between the wires ; if it did, the hazard, indeed-certainty, of ex- 
ploding the hydrogen and oxygen, must have precluded the use of 
it, as the wires must necessarily be near each other, and when 
withdrawn from the canula have come in contact with the gaseous 
matter escaping from the bladder. It will not be amiss, now it has 
become'so easy a matter, to pour some tepid water from time to 
time into the bladder, to afford a solvent medium for the unnatural 
quantity of salts found in the urine of patients with calculous com- 
plaints, and prevent farther deposition, and consequent increase in 
the size of the concretion, which might go a great way in undoing 
all that was done by the galvanism. Indeed, the water may in 
some cases take somewhat of a solvent part. Uric acid, of which 
calculi often consist, is slightly soluble in water, and so are some 
urates. The application of the galvanism must be continued till 
the stone is altogether dissolved, or become small enough to be 
evacuated through the urethra. It must necessarily be a work of 
some time; but if the calculus cau be destroyed even in the period 
which it took to be formed, the patient could hardly complain; he 
may scon be taught to manage every thing for himself at his leisure. 
To conclude, galvanic electricity has performed many wonders 
already; and I cannot help thinking that if there is a remedy 
beside the knife for a stone in the bladder, it will be found in its 
powers of decomposition. However, experiment alone must 
satisfy us. 


ArTicLe IX. 


Observations on a Luminous Arch which appeared in the Sky on the 
Night of Sunday, September 11,1814. By J. B. Longmire. — 


On the night of Sunday, the 11th of September last, a very 
beautiful meteoric object presented itself to the view of the people 
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in that part of the west of England which lies opposite the Irish 
Sea, to those in the west part of the south of Scotland, and to 
those in the middle part of the west of Ireland. During the time 
of its appearance the air was apparently still, and so clear that 
more stars were visible than can be generally observed in star-light 
nights. 

This phenomenon was a part of either a body of dense light, or 
a mass of luminous matter, in the shape of an arch ; whose curva- 
ture was considerably greater’ than that of the earth, but whose 
middle part was flattened into a horizontal line, fora distance which 
is equal to half the length of the visible part ; and whose direction, 
when I first saw it, was N. 80 EK. and 8.80 W. ‘The colour of 
this arch, which was greyish white, resembled very much that of 
the white parts of the clouds when the sun shines upon them. — Its 
Justre was weak. Its light, when I saw it, was not so intense as to 
ijMuminate the air, except in its immediate vicinity; where the 
light, as f am informed, extended to the ground, and probably as 
far in every other direction : and it was so transparent that through 
the western part stars of the first and second magnitudes could be 
seen ; through its middle part, those so small as the third rate were 
dimly seen ; and through its eastern part, those to the fourth rate 
were just visible ; while the stars contiguous to both sides of it, to 
the fourth magnitude, were very distinctly seen. : 

The figure of the arch was in general well defined: but in a few 
places near the lines which joined together its sides it appeared to 
be softened by being mixed with the air, like a light-coloured cloud 
just before it gives out rain. Such softened parts appeared for a 
small time in certain situations, then disappeared; and afterwards 
others did the same in other situations. ‘These appearances took 
place occasiona!ly when I saw the arch; and they were owing, I 
suppose, to the gradual separation of small portions from the great 
body of luminous matter. . 

After the surprise had subsided which was excited by this object’s 
appearance, | made every observation in my power to ascertain its 
dimensions and distance from the earth, and 1 soon acquired every 
necessary particular for these purposes, except its distance from me. 
To obtain this distance I had not then the means; but a week after 
its appearance I observed a paragraph in the Lancaster newspaper, 
in which it was said to have “ extended from the west across the 
meridian to the N. KE. by EB. soon after eight o’clock.” The time 
at which my observations commenced must have been so near that 
time that I proceeded in my calculations immediately after reading 
this paragraph. 

The straight line between me and the eastern extremity of the 
view was S. 6O E., and that between me and the western extremity 
8.77 W.; so that the visible part of the arch subtended an angle 
of 107°. Now as I was 27 miles N. 11 W. from Lancaster, by 
conceiving a line whose direction is $. G0 E. and N. 60 W.,, or the. 
direction of the arch at the time of observation, to be drawn across 
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the meridian of this town, till it meets the lines between me and 
the extremities of the arch’s visible part, then it will intersect the 
eastern line near the town of Thorns, in the West Riding of York- 
shire ; and the western line at a point about 30 miles N. E, by E. 
of St. Hilary Point, in the Isle of Anglesea; having an interme- 
diate distance for the visible part of the arch of about 74 miles. As 
the arch at the western extremity was reduced nearly to a point, it 
could not extend much farther in this direction ; but as its dimen- 
sions increased toward the west, the distance to which it might 
extend beyond my view in this direction is not attainable. 

The height from a horizontal line drawn from where I stood to 
the middle part of the arch subtended an angle of 17°, which. 
makes its altitude 7+ miles above that line. As I cannot be certain 
that my observations were made exactly at the same moment as 
those at Lancaster, J will not maintain the altitude of the arch to 
he precisely what I have made it, but it probably approximates so 
near to the truth that the extremes of possibility will not make it 
more than nine nor less than six miles. 

The depth of the arch at the western extremity subtended an 
angle of 1° 15’, at its middle 52’, and at the eastern part 15’: 
from which observations it appears that its depth at the first place 
was 1504 yards, at the second place 1041 yards, and at the third 
place 299 yards. 

The breadth of the arch at the western end subtended an angle: 
of only 8’, and at the middle an angle of 5’, but at the eastern end 
the breadth was scarcely visible; so that the breadth of the arch 
would be nearly equal to half its depth. 

Such was the arch when I first subjected it to observation. But 
prior to that time, as [ was informed by two or three persons, its 
Jength increased from west to east, as if it had been slowly projected 
m that direction. It was then considerably to the north of Kendal. 

It appears from accounts published in the newspapers that it was 
seen at Dublin and Newry, in Ireland; at the latter place, at 
7° 30’ p. m.; in Scotland, at Glasgow, Dumfries, and Annan, 
about the same time; in England, at Whitehaven, at 7" 45’; at 
Carlisle, Kendal, and Lancaster, at 8" 10’ p. m. 

The luminous arch moved to the southward. This motion, I 
think, was caused by the current of the air being in this direction. 
The air, indeed, had no sensible motion where 1 was; but we can 
often see the clouds to move when we do not feel the wind that 
moves them. This motion was not equal in every part of the arch; 
for when I first observed it its direction was N. 80 E. and S. 80 
W.; when it had reached Lancaster it was N. 60 E. and S. 60 W.; 
and when it was opposite Derbyshire its direction at one time was 
N. 75°45 E. and S. 75°45 W. During these changes of the arch’s 
direction its western part must first have been moved faster than its 
eastern part for a certain distance ; then its eastern faster than its 
western part for the remainder of the distance between a small 
distance on this side of Lancaster till when it was opposite Derby- 
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shire. It had occasionally a slow and small undulating motion 
perpendicularly. Such irregularities as these in the motion of the 
arch are not at variance y ith those which are known to take place 
in that of every current of air whose breadth is considerably less 
than the length of the arch in question. 

At 8" 20’ the arch disappeared at the eastern end, and there its 
matter was diffused through the atmosphere ; at S" 25’ it disap- 
peared at the western end of the view, under similar circumstances ; 
and its disappearance continued gradually in both directions toward 
its middle ; but from the eastern part of the arch it proceeded so 
much faster than from the western part, that the arch became ex- 
tinct at a point which was situated from the latter place a distance 
only equal to one third of the whole distance of the visible part. 
After the arch’s disappearance there remained throughout the whole 
of its original length a comparatively subtile light, or luminous 
matter, of a greyish-white colour, that had the glow of the faintly- 
coloured electrical fluid. Through this luminous body nearly all 
the stars could be seen that were visible before it was interposed 
between them and the observer. This light was not diffused 
through the atmosphere in every direction, but was arranged in the 
shape of a stratum, whose under surface was nearly parallel to the 
curvature of the earth. The luminous body in this state, and when 
it composed the arch, did not possess the corruscant appearance of ° 
the Aurora Borealis. 

After the arch disappeared, several large clouds of faintly 
luminous bodies, each nearly similar to that just described in its 

‘attenuated state, occasionally passed over us to the south. Some 
of these clouds were so low, that at Lancaster they appeared only a 
small distance above the houses’ tops. ‘The Aurora Borealis alse 
was active from eight o’clock in the evening till three in the 
morning, in the northern part of the hemisphere. 

A luminous arch, which was nearly similar to that just described, 
was observed at Kendal and Dublin on the 17th of last April. 
Many persons in this county have seen arches several years since, 
which strongly resembled the arch so lately seen. 

As the arch disappeared because its matter assumed much larger 
and more irregular dimensions, and not that it had got beyond the 
distance of vision, I had considered its existence, as an arch, at an 

end ; and therefore I was much surprised on hearing that a similar 
arch was scen at Liverpool between eight and nine; at Beardsall, 
in Derbyshire, about nine; and at Warrington, at ten minutes 
before ten o’clock ; on the same Sunday night. Now as from all 
accounts this must have been the same arch, or at least an arch 
composed of the same-matter as that which I saw; either the 
luminous matter which was diffused through the atmosphere on the 
arch’s disappearance was only a small part of the arch, which had 
been detached from it by some cause, and which kept the arch then 
immediately behind it from my view ; or all the arch’s matter had 
been dispersed by some temporary-acting force, and when this 
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force ceased to act the luminous matter so dispersed assumed & 
‘shape and dimensions which were nearly similar to those of the 
former arch. 

This grand meteoric object differs very much from common 
meteors ; from solar and lunar bows; and from the Aurora Borealis; 
or northern lights ; and all other known electrical phenomena. It 
is sufficiently distinguishable from common meteors by its shape 
being so different, its size so much larger, and its motion so much 
slower than theirs. It differs from the bows by having length, 
depth, and breadth, and thereby being a body; whereas they have 
only length and depth, and may be considered as only surfaces. 
They are caused by the division of light into parts, and are therefore 
of various colours ; but it was white only. Lastly, light emanated 
from it; but it never does so from them. It differs from the 
Aurora Borealis in wanting their coruscant property, and in having 
a much paler light than theirs. And if it were the electrical fluid, 
its long continuance in the atmosphere, in a state of rest, and yet 
luminous, makes it such a modification of this fluid as we are not 
much acquainted with. 

Troutbeck, near Kendal, Sept. 30, 1814. 


ARTICLE X. 
Magnetical Observations at Hackney Wick. By Col. Beaufoy. 


Latitude, 51° 32’ 40-3" North, Longitude West in Time 6’="3;- 


Sept. 27, Emersion of 3 “& 8 i 18” Mean Time at Hackney Wick. 


. § Immersion 10 2 
Oct. 1, ~% Ceti4 Eoersion.. 11 = 26 @ } Mean Time at Hackney Wick. 


Magnetical Observations. 


1814, 

Morning Observ. Noon Obsery. Evening Observ, 
POU, Rane i Sc ee ee Le hye i ae 

Hour. | Variation. | Hour. | Variation, | Hour. L Variation. 
Sept. 18] 8» 25/ 24° 11’ 55"| 1h 45’ 24° 23° 06”) Bh 15! (24° 15" 14” 
Ditto 19|.8 40 24 15 37|—~ —l— — —16 15 24 14. 02 
Ditto 20, 8 30 24 14 06] 1 45 [24 21 55/6 15 24 15 98 
Ditto 21} 8 30 24 15 27|1 40 [94 22 56/6 15/24 15 50 
Ditto 22) 8 30 24 14 45]1 35 24 22 08/6 05 [24 16 40 
Ditto 23} 8 25 24 13 30|1 35 24 20 48|6 00 [24 14 44 
Ditto 2448 35 24 12 14|1 45 24 21 4416 00 \24 14 38 
Ditto 25;— —/— — —|1 35 24 20 10|6 60 \24 16 28 
Ditto 26/8 40 24 10 42|2 00/24 290 25/5 55 104 14 54 
Ditto. 27; 8 30 |24 12 3311 50/24 23 3915 55/24 18 1 
Ditto 28,8 55 24 15 32|1 45 24 2 24/5 50/24 05 40 
Ditto 29 8 30 24 13 2611 30 24 21 13/5 45 24 18 «29 
Ditto 30,8 25 24°13 2 |— —'— — —]|5 40 loa 15°91 


1814.) 
1814, 

Mean of Morning 

Observations Noon 
in Sept. 3 oun 
Morning 

Ditto.in Aug. { Noon 
Evening 
Moraing 

Ditto in July, | Noon 
Evening 
Morning 

Ditto in June, < Noon 
J xeon 
Morning 

Ditto in May. J Noon 
Evening 
Morning 

Ditto in April. {Noon 
Evening 
Morning 

Ditto in March Noon 
Evening 


Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 
Morning 
Noon 
Evening 


{ Noon 


Ditto in Feb. 


Ditto in Jan. 


1813. 
Ditto in Dec. 


Ditto in Nov. 
Ditto in Oct. 


Ditto in Sept. 
Evening 
Morning 
Noon 

Evening 
Morning 
Noon 

Evening 
Morning 
Noon 

Evening 
Morning 
Noon 

Evening 
Morning 
Noon 

Evening 


Ditto in Aug. 


Ditto in July. 


Ditto in June. 


Ditto in May. 


Wittoin April. 


WOBAH DIRK DARK KIN HAwH | =o | =~ a | —o | =o | HKHDOK DAH DOK NHK DOK DOH DOD 
a 


$2’..... Variation 24° 


39 ..... Ditto 
19 ,.... Ditto 
30 ..... Ditto 
839 ..... Ditto 
5% ...4 Ditto 
AL..... Ditto 
AQ ..... Ditto 
58 ..... Ditto 
44 ..... Ditto 
30,..\.s. Ditto 
52 a.0.45 Ditto 
A5.... Ditto 
44 ..... Ditto 
38 ..... Ditto 
45 ..... Ditto 
48 ..... Ditto 
29 ..... Ditto 
52 ..... Ditto 
52 ..... Ditto 
IL ..... Ditto 
AT ..... Ditto 
52 ..... Ditto 
— ,o. Ditto 
52 ..... Ditto 
53 ..... Ditto 
= see Ditto 
53...... Ditto 
51 ..... Ditto 
—= .20s0 Ditto 
AO ..... Ditto 
54 wee. Ditto 
— ... Ditto 
45 ..... Ditto 
59 ..... Ditto 
i, stad Ditto 
-eee Ditto 
Soreies DATGEC 
..-- Ditto 
» vitae Witte 
Pe atce Ditto 
er) 
bane DItle 
ibioaa ithe 
oateas Ditto 
é dine Wtto 
seme Ditto 
farms Ditto 
vews Ditto 
sash» Ditto 
40 ..... Ditto 
Sk ..... Ditto 
59 ..... Ditto 
AG ..... Ditto 


53 
02 
03 
Ad 
02 
05 
37 
50 
08 
30 
33 
04 
22 
37 


14’ 
24 23 
24 16 
24 14 
24 23 
24 16 
24 33 
24 23 
24 IT 
24 13 
24 22 
24 16 
24 13 
24 22 
24 16 
24 12 
24 23 
24 15 
24 14 
24 23 
24 15 
24 14 
24 20 
24 15 
24 19 
24 17 
24 20 
24 417 
24 20 
24°15 
24 22 
24 15 
2A 22 
24 16 
24 15 
24 23 
24 16 
24 14 
24 23 
24 16 
24 12 
24 22 
24 16 
24 12 
24 20 
24 13 
24 09 
24 21 
24 15 


Asironomical and Magnetical Observations, 


: 
j 


West, 


Not obs. 


West. 


Not obs, 


West. 


Not obs, 


West, 


Not obs. 


i 


West. 


Not obs. 


j 


West. 


West. 


West, 


West. 


West, 


West, 
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Magnetical Observations continued. 


Morning Observ. Noon Observ. Evening Observ. 
Month) (2S 

Hour. | Variation. | Hour. | Variation. | Hour. | Variation. 
Oct, 1| 8» 95'|24e 19’ 05/1 1h 40! 24° 23° 48” 
Ditto 9] 8 30]24 12 46]1 30 24 23 07 
Ditto 3/8 35 |24 14 2541 50 (24 22 O5 
Ditto 418 40 |24 14 00] 1 50 /!24 20 57 
Ditto 5|8 3524 14°34]1 50 |24 92 47 
Ditto 6§— —|— — —|] 1 40 124 19 53 S <3 
Ditto 7| 8 40/24 12 42] 1 45 j24 Qf 41 > = 
Ditto 88 35 (24 12 17] 1 40/24 22 lo} § 3 
Ditto 9|8 40 124 14 298|1 45 |24 20 59 2 2 
Ditto 1018) 45 14s Te 16) er A ote ve ce 
Ditto 11 8 45 |24 11 55] 40 |24 18 56 S ee 
Ditto 12} 8 40 [24 14 41] 1 45 l24 93 38 
Ditto 13) 8 50/24 13 23/1 30 \24 22 O7 
Ditto 1448 40 [24 14°93] 1 40 |24 90 44 ]- 
Ditto 15) 8 30 [24 14 50] 1 50 24 22 26 
Ditto 168 30/24 12 56/1 35 24 23 2 
Ditto 17; 8 40 124 15 13] 1 40 /24 21 58 


Between noon of the Ist Sept. 


Rain fallen A Bavee noon of the Ist Oct. 


‘ 2°04] inches. 

Sept. 4.—In deducing the mean variation the noon observation 
is rejected. 

Sept. 12.—The whole of this day’s observations are rejected, on 
account of the remarkable difference of the yariation. 

Sept. 28.—The evening observation is rejected, on account of 
the unusual smallness of the variation. On that day three currents 
of air were observed, nearly in N., S., and E. directions. The 
wind settled easterly, and blew hard for some days. 


Comparison of the Variation in the Years 1813 and 1814. 


1813. 1814. Difference. 
Morning of ose} 24? (09 18" (ates Isiaesst + 9 gt rent. 
April Nodal acute & 24 21-12 £4 23 53 + 2 Al 
Evening. ........- 24 15 2 24 15 30 + 0 05 
Morning ........| 24 12°02 24 12 49 + O AT 
May WEB Hice nek er cane 24 20 54 24 22 13 ae ae ty 
Fivening.........+ 24 13 AT 24 16 14 ipa ST 
Morning Sasa 94 32:35 24 13 10 + 20-935 
June NOONG Sos ee bins 26 24 22 17 24 22 48 + Oa 
Bvening.........- 24 16 04 24 16 18 + 0 44 
Morning ........ 24 14 32 24) 13°" 29 = ae 
duly TNO OTE Gieinlsic ini s.c.0 24 23 04 24 23 44 + 0 40 
Evening.......... 24 16 43 24 17 OO + 0 17 
Morning .......+ 24 15-55 aa AS 13 — 1 42 
Aug WOM sisiaetes (em 0a 24 23 32 24 23 48 + O 16 
Evening....... -.-| 24 16 08 24 16 3i - DO ee 
Morning 48858 wale eee. Wh SAG 24 14 33 — 1-756 
Sept SNe. 542 aes 24 22 32 24 23 IT + S040 
Evenitig...-.....- 24 16 O04 24 16 50 PB es idee 9 
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Articite XI. 


Zsaaco’s Journal of a Voyage after Mr. Mungo Park, to ascertain 
his Life or Death.* 


I, Isaaco, left Senegal on Sunday, the 22d day of Tabasky, in 
the afternoon; came to an anchor at the foot of the bar; passed 
the bar next morning, and had nearly been lost; got on board the 
George; sailed in the night of the 23d from the. roads, and 
anchored at Goree the 24th, at four .m. On my arrival there, 
found that some of my things had been stolen; signified to the 
Commandant of Goree my intention to stop my voyage until my 
stolen goods were restored; the Commandant sent me again on 
board the George, and ordered the vessel to return to Senegal, that 
I might there make my complaints to the Governor. We were 
nine days at sea, with heavy weather; and not being able to reach 
that place on the tenth day, we returned to Goree. 

The Commandant, on the Friday after my arrival, sent a courier 
to Senegal about my stolen goods. The courier returned on the 
Friday following, and brought them to me. I left Goree the same 
day, in the afternoon, with the George, for Gambie. Next day, 
in the night, arrived at Yommie. On Monday arrived at Pitfrey ; 
left Telfrey same day; passed Tan Crowwally in the night, and 
came to an anchor opposite a forest. On Friday weighed at night; 
anchored at Batingo in the morning; left Batingo about breakfast- 
time ; anchored at about four p.m. opposite a forest; weighed in 
the night. Wednesday morning anchored; weighed anchor. after 
breakfast ; came to about twelve p. m.; got under way imme- 
diately after ; came to-after sun-set ; passed Caour in the night; 
came to about four a.m. On Thursday got under way in the 
evening ; came to Yanimaron at twelve a.m. ; left Yanimaron in 
the morning of Friday; came to Mong La; left Mong La same 
day at sun-set; came to Marian Sound; found there Robert 
Ainsley; landed in the night, which made eight days from my 
departure from Goree ; presented to said Robert Ainsley the Go- 
yernor’s letter to him. Robert Ainsley after that kept me with him 
five days; he gave me, by the Governor’s order, one horse, one 
ass, and 20 bars of beads, 

Left Robert Ainsley on Wednesday morning for the village of 


* Doubts having been lately expressed in some of the newspapers respecting” 
the reality of Mr. Mungo Park’s death, we take the opportunity of publishing the 
only authentic document on the subject which,exists, the Journal of Isaaco, who 
Was sent by the Governor of Senegal to ascertain the fate of this unfortunate tra- 
veller. This Journal was written originally in Arabic, from which it was trans- 
lated into Joliffe, thence into French, and from French into English. Weare not 


. at liberty at present to state the source from which we obtained it, though we have 


most complete evidence of its authenticity. It may be sufficient to say that 

MS. was sent from the coast of Africa to a scientific gentleman in London, for 
his private satisfaction, It appears to have been very badly translated, and is in 
many parts ecarcely intelligible, 


Vor, IV, N° V, 2A 


370 Account of the Death of Mr. Mungo Park. [Nov. 


Cataba; sent same day my people with the above horse, ass, and 
beads, to Giammalocosto. On my arrival before Cataba 1 gave him 
ene musquet, and one string amber, No. 4, which was distributed 
to his people in the evening; same day left King Cataba; arrived at 
Giammalocosto after sun-set, where I met my people. Left 
Giammalocosto Friday morning; slept at Tandecounda. _ Started 
from thence Saturday morning; slept at Guendi. Started from 
thence on Sunday ; crossed a rivulet; stopped in the day under a 
tamarind ivee, close to the village Sandougonmanna; sent to King 
Sallatizueboure, in that village, five bars tobacco (ten hds.) ; 
went from thence, and slept at Obimanna; gave to Mansancoye, 
the King, two bars scarlet and two bars tobacco; gave to my 
landlerd three bars tobacco, to the King’s son.one bar scarlet. 
Siarted from thence in the morning, Next day stopped at twelve 
a, m, at Canope ; slept at Coussaige; found my family there, being 
chased by the army of the Bambara; staid at Coussaige two days ; 
gave Martafody, Chief of the village, three bottles of powder; 
left Coussaige in the evening ; arrived at Mountogore in the morn- 
ing, where had resided my family, which I had brought back with 
me from Coussaige to Mountogore, where I found. my mother, in 
which village I staid, and all my family, about one month and a 
half. Forty-six days after left Mountogore, with all my family, 
after having disposed of such property as 1 could not carry with me, 
Stopped at Moundoundoo after crossing three rivulets ; kissed there 
the Chief, named Mamandon, who killed me a sheep; gave him 
one bottle of powder ; started in the morning ; stopped at Couchiar 
at twelve p.m. under a bark-tree, where I passed the rest of the 
day, At four p. m, filled my leather bags with water ; started from 
thence; travelled all night; came to Saabie at three a.m.; this 
place is inhabited by Marabouts ; staid there two days, where £ 
found a relation of one of my wives; gave him one bottle of powder 
and three pagnes; started from Saabie in the morning; at twelve 
a.m. stopped at Ioumajaoury, and slept there; started in the 
morning ; arrived at Tallimangoly at twelve a,m.; found there a 
relation, who killed a sheep; gave her three grains of amber; 
slept there; started next morning; stopped at twelve a.m. at 
Banisirarjla, where I found the King of Boundon with the army of 
Bambara ; went to salute him, and gave him ten bottles of powder, 
13 grains amber, No. 1, two grains coral, No. i, and one box 
tin gilt to the King’s goldsmith, four pagnes to his first valet, one 
pagne worth one piece bafts, to the Chief. of the village ten bars 
powder (two bottles); slept there two nights; started in the morn- 
ing on my voyage, while the above army started on the opposite 
way; stopped.at twelve a.m, at Cambarja, being very hungry 5 
started in the evening; slept on the road; passed about eight a. on 
at Gnery Sangnong-agy ; received there some peas without stopping 
Stopped .at twelve a. m. at Doogay;. started next morning .ak 
twelve, a. m.3 stopped. at Dahcaba; started in the evening, and 
slept at Bogoldande ; started next morning; stopped at twelve a. ms 
9 ; 


~ 
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at Samacollo, where some singers came ; gave them some trifles ; 
had to dispute to save one of my dogs from being killed; left the 
place‘next morning; arrived at twelve p.m. at Soumbourdogo, and 
slept there. 
’ Arrived next morning at nine a.m. at Delbon; Saloumon, my 
friend, gave me two sheep; gave him two bottles powder. The 
same Saloumon told me he would keep me company to Sigo; gave 
him ten pagnes to give to his wife to buy what might support her 
until his return ; started with him from Delbon, with my family; 
crossed the Fitterni; stopped at the other side, at a village likewise 
ealled Delbon; bought there two sheep, and corn to make my 
couscous ; stopped there three days for that purpose ; started from 
there the first day of Reaky Gammon. - Monday arrived at twelve 
a, m. at Diggychouncoumi, residence of the King of Boundon ; 
staid there four days ; killed for me two sheep; bought one sheep ; 
gave my landlord two bottles powder; to Almany Sego two botiles 
of powder. Started in the morning; slept at Iaboucire, last village 
of the kingdom of Boundon; left it next morning; passed at 
Goutoumbo; slept on the road. Next morning at nine a.m, 
stopped at Dramani, in sight of St. Joseph’s Fort, of Gallam; 
staid there five days to settle a palaver about one of my wives; re- 
ceived a bullock and four sheep; gave Enchoumoni 14 bls. in 
amber and powder, to the people 14 bottle powder and two bls. 
amber, to the Chief of Gallam two bottles of powder and two 
fiints. Started in the morning ; crossed Choligolic and Iaminchole, 
two rivulets ; arrived at twelve a.m. at Moussalo; slept there ; was 
well treated by the Chief; gave him two flints and 30 loads of 
powder. Departed very early; arrived at Tamboncani at about 
_ Dine a.m.; found a Moor with a fine mare, which I bought with 
$ the goods returned me in the palaver I had about one of my wives 
at Dramani ; saw there a large fort, built by the King of Bambara; 
arrived at twelve a.m. at Similouta; slept at Guiachalel, at the 
house of Amadifaci Chief; stopped there the next day, on account 
of'one of ny slaves running away, whom] got back again. Departed 
| early; crossed Senegal river at Sitoncoutt on the Moor’s side, 
_ bought a sheep; slept there, and was well treated. 
Departed early; stopped at nine a.m. at Couton; slept there ; 
_ . found only one woman ; the men had followed the army ; departed 
eatly; crossed Cholibinnis; stopped at Chalimacouna, where 
staid two days; Ourigiagui, the Chief, received me well, and 
_ killed one bullock ; gave him one bottle of powder ; departed before 
day-break, at the lake of Doro, to take water; stopped at Midina 
at line a.m; staid tliere twelve days, to wait the return of one of 
“my fellow travellers.’ Not hearing avy thing of him, I sent a man 
after Witt, because he took away my mare with him. The man 
brought me back my mare and musquet. I was well treated by the 
Chief, and village ; received five sleep from them ; gave the Chist 
one bottle, and the village 11 bottle, and bought a sheep. Thus 
‘completed thie three moons from my departure from Montagou, 


” ” 
- 
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Departed early ; crossed Kirgou, a river full of hippopotamus 
and alligators : arrived at twelve a. m. at Cougnacary, formerly the 
capital city of the kingdom of Cassoo, but now occupied by Bam- 
baras ; received, one sheep; gave one bottle of powder and five 
flints; slept there; started early ; went round, and crossed again 
Kirgou ; passed at nine a.m. at Maritoumani; passed a large 
rock called Tap-pa; arrived at twelve a.m. at Camatingui, after 
crossing five rivers; staid there two days; received one bullock 
and one sheep from the Scracoulies residing at Cassoo ; gave Mari- 
moussa, the Chief, half a bl. and ten grains amber. One of my 
slaves was there redeemed, and I received another in his place 5, 
met, while there, the King of Bambara’s messenger; gave him halfa 
bottle powder. Departed early ; crossed Gany between two rocks 5 
arrived at twelve a.m. at Lambatra; slept there, surrounded by 
tocks. Started early ; had to ascend large mountains after taking 
water for provision ; at about twelve a.m. arrived on the top of a 
mountain, where my people, who were before, were assailed by the 
bees, which scattered all my people and my beasts. After they 
were a little appeased, went back to the spot to collect my things 
that had been thrown about by the beasts of burden; found one of 
my asses dead, being stifled by the bees getting into the nostrils, and 
one of my men almost dead; had to give him something to bring 
him to life; slept at the foot of that mountain, under a monkey 
bread-tree ; departed early, at about nine a.m. 

Met on the road one of the King of Bambara’s men sent after 
me}; sat down under a tree with him, who told me he was sent by 
his master towards me to tell me that if he met me at Cougnacary 
he would procure me provisions, and keep me there to rest myself; 
but as he met me on the road past Cougnacary he would lead me 
to the first village to get me provision, and rest myself; to which I 
agreed. Goundouquide, arrived at four p. m. at liguitingyalla. On 
my arrival there-I told the messenger I was going to send somebody 
to the King to let him know of myarrival. I then sent a man, and 
told him, ox his arrival at Giocha, where the King was, to give to 
Sabilli, Chief of all the King’s slaves, 13 grains of amber, No. J, 
one pair of scissars, one snuff-box, one looking-glass, &c. ; to tell 
Sabilli that 1 sent him those things, and let him know of my 


arrival. After this man’s departure, | sent another messenger, with — — 


one round half dollar and one grain amber, No. 1, and told him to 
go to the same place, and endeavour to see Alasano-bouare, one of 
the King of Sego’s messengers, and tell him I sent him that grain 
of amber and that piece of silver as a mark of my being near him, 
and not to leave the place before he sees me. I had learnt his 
arrival by a caravan of slaves I had before met on my road. Aijter 
I had sent those two messengers, in the evening the King’s mes- 
senger. told me, “ I am going away, but shall give orders to the 
first village to receive you, and give you provisions and all assistance, 
and wait there for further orders.” 1 then slept. In the course of the 
night the Chief of the village where I was ordered to stop had 
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sent to tell his son, residing at liguitingalla, where I was, that 
it was useless for me to go any further. Next morning his son said 
to me, “‘ You need not go any further; for my father sent to me 
an order to furnish you here what you may want, and you may stay 
here. [told him that if I staid here I and my family would die 
of hunger and thirst, and that I would go where I was ordered, 
unless [ was stopped by force. I then started, and arrived at twelve 
a.m. at Marybougou, where I was ordered to stop by the Chief, 
named Foutamasso, who sent me to get lodging at his brother’s 
house. When I came to his brother’s I was refused lodgings. I 
then went under a monkey bread-tree, and made a halt. 

The Chief came to me, and told me to stay here. 1 observed to 
him that I could not stay, as water was very scarce. He then gave 
orders that no one in the village should draw water, that I should 
have what I wanted, and have no reason to complain of that article. 
I took that opportunity to give drink to my cattle, horses, asses, 
hogs, dogs, sheep, &c. and filled my skins. Being ready to depart 
from thence, the two men I had sent from Liguitingyalla arrived. 
The one I had sent to the Chief of the slaves told me that man 
received my presents, and said that I wish to be his friend, to which 
he had no objection. The other told me the King of Sego’s mes- 
senger said that I may be assured he would not leave the place before 
he saw me, according to my desire. I had in my caravan a man 
I met at Dramani from Senega!, who had some friends in that village 
of Giocha, who sent to tell him to take his goods away from mine, 
and put them aside: for in case I should be plundered, his goods 
would be lost if found with mine, to which this man objected. This 
gave me a proof of his good intention ; and at the same time I was 
convinced that something was framing or planning against me. I 
then forced this man to take away his goods from mine, as it would 
be unjust he should suffer on my account. I then immediately put 
my arms in order, and well loaded, and placed myself against the 


‘tree with two donble-barrelled guns and one musquet, in waiting 


for what should happen. While I was in that posture of defence 
comes a messenger to me from the King, who was the same I first 
met. He told me that as there was not water enough for me I 
should go on further, to Wouassaba, where I should not want. I 
started in the afternoon, and arrived at sun-set at Wouassaba. On 
my arrival there the messenger told me there was a house to put my 
things in safety. He then wanted to separate my people from me, 
and distribute them in the village; to which [ objected. 1 took 
lodging with all my people in the yard belonging to the house 
appointed for my residence. The Chief of the village said to me, 
© Send your people with me, and I will give you a bullock.” The 
King’s messenger spoke a little while with him separately. He then 
eame back, and said he could not give me the bullock, as the 
eattle were very far off, with the King’s cattle. When the mes- 
senger saw me settled in the yard, and disposed to spend there the 
evening, he left me, and went away. 
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When I was sure of his departure, I sent another courier to 
Guicha, and told him, on his arrival at Guicha, to go and see 
Madeguigou Marabout, who will introduce you to Sabiti, and give 
him seven grains amber; and tell him, Sabiti, to go and tell the 
King his master that wherever I go I meet some of his people, who 
make me stop at one place or the other ; and that my intention is 
positively to go to him. My courier came back to me the next day, 
and said that Sabiti let me know that the King his master’s will and 
pleasure is that I should stay where I was that day, and come to him 
the next day; which i did accordingly. Next day. the King sent 
me a messenger, to order me to goto him. I left my family and 
all my friends there, and went with three horsemen and four foot, 
and went on. I had sent before me a courier, with five grains of 
the largest amber, No. 1, with orders to wait there for me. Arrived 
about three p. m. on ‘Tuesday at the back of the village of Guicha; 
I was met by the boy I had sent before me with the five grains of 
amber, who said to me in the ear, ** Where are you going ; we are 
betrayed ; do not say you are going to Sego, for our lives depend on 
it.” Itold him I was sent by the Governor of Senegal to Sego, 
and to Sego | must go, unless I am stopped by death or force, and 
that I would not deny it. I then entered the village, and went 
straight to the King’s door, followed by the King’s messenger, who 
had followed me from Woussaba. Before the King’s door [| 
alighted ; his messenger told me to stop, and wait there; he went 
in, and came back immediately, and told me the King was asleep. 
The King’s Guards took possession of me, and lodged me in the 
guard-room with them, along with my people: this was about sun- 
set. Not a single soul came to see me, not even my nearest rela- 
~ tions, except a Griot woman, who came to comfort me in my 
distress. ‘This Griot woman, immediately cn leaving me, went to: 
the messengers, which I learnt afterwards of Sego, and said, Oh 
me! my back is broke. The messengers asked her, How? She 
said, Because Isaaco is here, and they are going to kill him. Not 
learning any thing from Sabiti, Chief of the slaves, I] sent my same 
boy to Madiguigou Marabout, to be introduced to Sabiti, and give 
him the five grains of amber. I sent another man to my landlord, 
where I always resided when in that village, to tell him, with my 
compliments, my surprise at not seeing him since my arrival. He 
sent me word that he was happy to hear of my arrival, as nobody 
had before informed him of it. | 

Not being well guarded in the night, I] sent the man who was 
advised to withdraw his goods from mine to the Sego messengers, and 


inform them of my being there; went in the night to my landlord, 
and gave him one of my women’s necklace, with pine grains amber’ 


_ and seven grains coral, From thence I went to Madiguigou Mara 
hout, and told him 1 was sent on a mission to the King of Sego 
with some papegs, in order to facilitate my journey in search of a 
white man, who. had gone in the interior of this country long ago. 
From thence I went to Sabiti, and told him the same thing. After- 
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wards I went back to the guard-house, and laid myself to sleep, 
while the Guards were amusing themselves in drinking, dancing, 
and singing. My slumber being disturbed by my uneasy mind, 
awoke, and found all the Guards gone. _ I went out of the house, 
and returned to sleep, but found it impossible to doso. 1 then 
heard the steps of many horses in the street, which I presumed 
were. going to Sabiti: Next morning early I sent another man to 
the messengers of Sego, to let them know of my critical situation, 
and of not hearing from them at the time that I heard they were on 
their departure, asking whether they intended to go and leave me 
in such distress. The messengers sent me back the man, asking 
why I did not follow this time the same road 1 had followed on the 
other voyage. I sent back the man, to tell them as the two 
countries were at peace I thought it secure to travel through it, 
However, since they were determined to go without me, they might, 
do so. Whether I should be released or dead, they should hear it 
soon enough at Sego. That Mungo Park promised a present to the 
King Mansoung ; and Mungo Park not returning, the Governor of 
Senegal and Goree gave me the present which I am now the bearer 
of for Mansoung.\ ‘The messengers sent to tell the King that they 
heard 1 was at Guicha, bearer of a present to Dacha, which Mungo 
Park had promised to Mansoung, the present King’s father. Mungo . 
Park not returning to his country his relations had given me that 
present to carry to Sego; and in case I should wish to go back, 
they (the messengers) advised him, the King Peguicoroba, not to 
let me go back; and if I wish to go on my voyage, they beg he, 
the King, would give me some trusty persons to go along with me. 
In the mean while a Marabout, named Massataneuagui, came and 
told me all about how I had been arrested with intention to put me 
to death, and that Sabiti had some how saved my life; but 1 thank 
God only for my life, although the Sego messengers and Sabiti had 
been a means of my safety. He advised me to give the King’s only 
child something. L went to the Prince with this Marabout, and 
gave him half a piece white cotton, two grains amber, No.l. I 
went back to the guard-house, where I passed the night following. 
Next morning my landlord went to the King, begging permission, 
as every thing was settled, and appeared favourable on my side, to 
take me to his lodging ; to which the King consented. He then 
came to me to let me know that I was free, and l went with him 
to his house, with those | had brought with me.. From thence I 
went with Ionmanchong, my landlord, and my peuple, to the 
King. On arriving, J presented to him a fine tiv box. The King 
then spoke to Sabiti, and said, What is the business? Sabiti said, 
This is oar old friend, and a good man. My landlord said the 
same. The King then said to me, Here is your box, keep it; 
what else you have brought into my country I shall keep. Return to 
the place where you first started, and travel on your mission by the 
same road you travelled first with the white man; but your goods, 
and every thing else belonging to you, I shall keep. 1 know what 
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you have is destined for the King of Sego. I said, I might, it is 
true, have travelled by other roads, where you never would have 
heard of me; but on my way hearing you lived with the King of 
Sego in peace and friendship, I took it upon me to travel through 
your country in security; the King said, What I said to you is 
enough. I then left the house with part of his slaves, and went to 
my lodging.’ I immediately completed 60 bars in powder and 
amber, the horse Robert Ainsley bought me, with the same tin box 
he refused, and three ducks. J went with my landlord with those 
presents to the King, and presented them to him, which he 
accepted. In the presence of the King 1 gave Sabiti one bottle 
powder, to his Griot one snuff-box. ‘The King then told me, Now 
if you choose I shall send you a man who will conduct you straight 
to Sego. I observed to him that I could not go now, because if 1 
did whoever would see me would think that 1 deserted from him. 
T shall stay here, and rest myself awhile. ‘The King then said to 
Sabiti, You see that man; he appears to be a man of great cou- 
rage ; if he had been a weak spirited man he would have run away, 
and left his things in my hands. I then went home; spent the day 
and night; next day I went with my people to Waassaba, to fetch 
my family and things, where I staid two days, but thought proper to 
go back to the King, being afraid of some underworks against me. 
When I came before him, I told him that I came back to swear 
fidelity and friendship to him, and that whenever I should go back- 
wards or forwards to Senegal or Sego that I should always put into 
his country and see him; but that I should wish also he would 
swear to treat me well, and be my friend and protector, should he 
be at war with the King of Sego. He then sent for Ghiaman, the 
eldest son of the Royal Family, who swore the same to me in the 
King’s name. I then swore likewise before them what is above 
stated. After swearing, Chiaman told me to give him, by way of 
cementing our oaths, a handsome gun or a coussatu (shirt). I told 
him I had none at present ; but gave him my word, if I should go 
back te the country of the white men, on my return I would bring 
one of those two things. I stayed in the village all that day. 

In the mean while 1 wrote a prayer (g77s gris) to a man who gave 
me a bullock, which [ carried to my family and people at Waassaba. 
Slept at Waassaba, next morning killed the bullock,-and passed 
that day. Next morning Iagui, Chamoni’s brother, sent me word 
to wait there for him. I then immediately sent my family and 
things by another road, and waited the arrival of Iagui. Iagui came, 
and presented me an ass loaded with dried couscous, to help me in 
my travels. I gave him half a piece of fine cotton, three bottles 
powder, two looking-glasses, two snuff-boxes. Jagui left me, de- 
parted same day for Toucha to take leave of the King, informing 
me that by and by he will give me the promised man to conduct 
me (between Waassaba and Toucha there are seven small rivers to 
cross). The King gave me a man, named Mouroucoro, who went 
on foot. ‘The King then shook hands with me, saying, I bear yow 
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no evil now, but did so once, because you conducted white men to 
Sego, and never passed here to let me have something from them, 
while every body shared the white men’s generosities. 1 took my 
leave of him, and went to Checouray, Chaman’s village, where I 
found my family and things about the evening. Staid there two 
‘days; Chaman killed a bullock ; gave him one pagne worth two 
pieces baft, one bottle powder, 20 flints, one bar scarlet ; departed 
in the evening ; stopped at Checouray Sambabile, Chaman’s other 
brother (the two villages bearing the same name). Sambabile gave 
me some corn and one sheep; gave him one blue pagne, one stripe 
ditto, one bottle powder, 20 flints, one bar scarlet, which pagnes I 
got on the sale of three slaves I sold to help me in my expenses; 
staid there two days, and departed. 

In the morning arrived at twelve a.m. at Tiallacorro, where 
resided Madifoulane, the King’s son, to whom I had given half a 
piece fine cotton and two grains amber. He gave me some corn. 
Madimariam Marabout killed me a bullock; gave the Marabout 
one bottle powder. Next morning started from thence; passed 
three villages ; arrived at three p.m. at Col La; received cooked 
victuals from the village; gave two flints. Next morning, Wed- 
nesday, departed, and arrived at twelve a.m. at Amadifatouma- 
bougou, the last village belonging to the King Tiguicoroba, six 
moons after my departure from Senegal; bought there an ass. 
Having before me a great forest to go through, and uncertain of the 
right road, | hired four men to conduct me; departed next morn- 
ing, and crossed a small river near the village, being in the forest 
at noon ; came toa large muddy pond, where the hogs could not 
eross over. The guides showed me a better road, which enabled us 
to pass safely. At about two p.m. stopped awhile, where had been 
formerly a village ; after sun-set found in our way a large turtle, 
which we killed, and passed there the night. Departed next morn- 
ing; passed at about ten «a. m. at Sarini, a destroyed village ; stopped 
there awhile ; the four men left me to return home, being afraid of 
going further ; gave them half a bottle powder and ten flints. Being 
uncertain of my ways, and being displeased with their proceeding, 
I said I would sooner go back than be left alone in such a forest, 
They told me to follow the way they showed me, straight along, 
and not turn on the right or left; that I should soon find a village 
inhabited. 

1 then went on, and found on my way the road the King of 
Sego’s army had taken nine years ago; further on found a small 
spot with water : being very thirsty, spent there part of the day; 
further on found a large pond; stopped there under a tree, and slept 
there. Started early; arrived at noon at the lakes of Chinohare 
and Tirin, which are never dry, where the King’s army always stops 
to take water after dinner. Departed, and arrived about five p. m. 
before another Jake. Went on, came to Giangounte after sun-set, 
and stopped there five days, on account of one of my people being 
sick; received first night a little provisions ; next day they killed me 
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a bullock; on the third day the King’s people came there, the vil- 
lage gave them a bullock and a sheep, which | killed myself; they 
gave me a quarter of each for my provisions. On my arrival there, 
I thanked God for my escape. This village is surrounded by a 
large mud wall, and is well fortified. I presume the village to be 
well secured against any attack. 

Found one‘of the hogs so large and fat that 1 could not carry it 
any further, and was obliged to leave it there. I told the Chief of 
the village, who did not wish to keep the hog, that I found it diffi- 
cult to carry it any further, that I would leave it with him, and he 
might do with it_what he pleased, for the village belongs to my 
King, so did the hog, and that 1 was sure he would take good care 
of it. Departed early ; arrived at noon at Fabougou; left it after 
dinner ; arrived after sun-set at Giongoey; staid there two days ; 
departed early, and arrived at ten a. m. under a tree before a lake 
called Son-ni; crossed the lake; stopped awhile at Ionniguita ; 
arrived at Gommentora, where we spent the night; received a 
sheep; departed next morning; arrived at ten a.m. at Wattre; 
went on in the evening; passed a large open field, dangerous for 
travellers, on account of the Moors passing very often there; tra- 
velled the rest of the day and all the night; arrived about three 
a.m. at Toucha. On my way from Gommentora to Toucha there 
is a tree grown on the top of a dried stump of another large tree, 
the wood of which is employed in the composition of our gun- 
powder ; there is a rock near that tree forming a kind of a pyramid, 
and a large rock standing on the top of the pyramid. On my arrival 
at Toucha found that the case the Chief, Governor Maxwell, had 
given me, which contained some looking-glasses, beads, my fine 
shirts, and my wife’s bracelets, and which was carried by my 
nephew, was missing. lLasked the boy where it was. He told me 
that, being fatigued on the road, he had given it to a man who had 
followed them from Iocha; and that the man must have stolen it, 
as he did not see him go. 

Left my family ; received there next morning ten moules corn ; 
went to Camicon at noon; received a sheep, milk, and corn; the 
Chief named Fiong ; departed in the evening, and passed Sidong ; 
arrived at sun-set at Sannanba ; slept there ; at which village I had 
left my wife and sister on my voyage with Mungo Park; found 
them there on my way to Senegal, where they had waited my 
return the whole time. Isaid tothem, You are my wife and my 
sister ; tell me if you have heard any thing of Mungo Park. My 
wife told me that she saw Athagi Beraim, who told her that Mungo 
Park had died in the country of Douissa, and that he had seen the 
beat in which he was when he died. Yammi Marabout gave me a 
bullock ; so did Moullini and Guiniba; Facow, the Chief, gave me 
one also, with corn; received two sheep from Alhagi, one ditto 
from Fatime Boubeu, one ditto from Amadi Bini Doucoura, three 
ditto from Dimba Soumare. 

The ninth day after my arrival there the hog I had left behind 
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was brought here ; received from Moutini one ass; gave to Amadi 
Binni one musquet and ten cubits of white cotton, to Guami half a 
bottle powder, to my sister ten dollars and one pagneé of muslin, to 
the wife one bottle powder and 20 flints, four days after the arrival 
of the hog, being the 13th day of my arrival there, and the seventh 
moon of my voyage. On Saturday I departed early with my 
people, and ordered the hog to be brought along with me by the 
same people; passed Boromba; took water at a large fountain ; 
passed Bancoumalla, after crossing a large lake ; stopped and slept 
at Sirteerra; lodged with a Moor named Babamirini, who killed 
mea sheep; received from Manchia, the Chief, one sheep; gave 
them 20 load powder and ten flints; departed at sun-rise ; arrived 
about two o'clock a.m. at Counnou, where there is but one well 
for the village, and three fine large Doualli around it; found there 
the King’s army. 

There is on the east of the village a large tree full of bats, one 
tree in the west likewise full of them; but what is most extraordi- 
nary is that those of the east go to the tree in the west, but those on 
the west never go to that of the éast. The army departed about 
three a.m, and I about day-light ; on the road met the rear-guard 
on its way to join the army; arrived at four p. m. at Gargnia; slept 
there in a large village on the east; there is a large lake where they 
take water, and two large trees on each side of the door to enter 
the village; met there a caravan from Cancari; received from 
them cotta. Started_early; arrived at ten a.m. at Didougou; 
slept there ; the people of Gargnia had brought hither the hog, and 
gore back. The people of this village being out in their fields, I 
was obliged to wait next day to have the hog carried ; received 
three fowls ; gave three loads powder ; each village was obliged to 
give me four hands to have the hog transported. At,Sannamba left 
there the thief, fearing the King would kill him. Departed early, 
passed Issicora, and five villages deserted ; slept at Yamma at four 
p.m.; staid there three days, lodged at the house of Boyamodiba; 
he killed me a sheep; gave him two bls, searlet; a woman in 
my caravan, who had come with me from Moundogou, and had 
heen redeemed there, found her husband, who gave me a sheep 
and 100 collas. Departed early; arrived at noon at Yamina, on 
the border of the Niger; wanted to embark in a canoe, but the 
rain prevented. At about four ~. m. at Mognongo, on the other 
side of the river; after passing nine villages, the river there is very 
wide. Departed early in the same canoe; arrived at Samman at 
noon ; lodged with Gianguiana, where we stopped formerly with 
Mungo Park, and where Mungo Park lost three white men by 
diseases. 

At four /). m. started, and went after sun-set at Segocorro, on the 
opposite side of the river from Samman, after passing four villages ; 
lodged with Sego Somma. ‘This village was formerly the residence 
of the Kings 3 but to this day, when the King wishes to go to war, 
he always goes there to make his gris gris and prepare himself; and 
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when they take a king, ora prince, ora man of high rank, they 
keep him confined, and in the moon of fasting he is brought there, 
and placed in a house appropriated for that purpose. He is then 
killed there by cutting-his throat, and there is not a moon of fast- 
ing passed away, but there is always some one killed there. For 
the space of one week after those executions, no body whatever is 
allowed to pass before that house, named Cognoba, with shoes or 
caps on; when the man is killed they let the blood be spilled 
there, and then the body is carried into the open field, and left there 
to the wild beasts. 

Departed early; passed Segobougou, Segoucoura, Douabougou; 
arrived at about eight a.m. at Segochicosa, the residence of the 
king of Bambana, named Dacha, on the Monday 11th of the 
Moon. ‘This town was built by his grandfather after his rebellion ; 
who driving the king from his dominions he was proclaimed king 
himself. Himself and his party were slaves, they rose in a mass, 
got the better of their masters, drove them away : and this grand- 
father of Dacha} being the greatest warrior among them, was 
proclaimed king (his name was Wollo). Lodged with Guiavi, one 
of those attached to the king. Some one went ‘in the evening to 
_ Jet the king know of my arrival; next morning the king got on 
horseback, and said, 1 am going to Douabougou::tell Isaaco to 
come there and meet me ; but the rain coming on he was obliged 
to return back to his house. After the rain, he sent me word to 
go to see him at his lodging, to bring along with me the hogs in 
the same condition J had brought them, and in the way they were 
tied for travelling. On my entrance in the first yard I met a guard 
of forty men, young, strong, and without beard; in another yard 
saw a great many armed men under a shade. A little further on 
found the king sitting, with four sabres fastened to his back, which 
were given him by Mungo Park; dressed in his military coat, 
which he is obliged to wear when his army marches, and until it 
returns, when he takes it off; at other times he dresses in blue or 
white cotton or silk, and has great many gris gris, covered with 
plates of gold and silver, sewed up all about his dress. I sat down 
on one side of him and my landlord on the other side. After the 
usual salutations I laid before him the drum, the two blunderbusses, 
the bed, the one dog, (the other dog I forgot to mention ran away 
from me after leaving Mariamcounda), the two hogs, the scarlet. 
I said to him, Maxwell, governor of Senegal, salutes you, and 
gives his best compliments to you; here is the present Manchong 
your father asked of Munge Park, and which he promised to send 
him : he asked me if the governor was well, 1 said, Yes, he is well, 
and has desired me to beg you would give me your assistance in 
my endeavours to go and see what has become of Mungo Park; 
and know positively whether he is dead or alive; and give me a 


vessel to facilitate me in my voyage, and the governor will reward . 


you for so doing. He said what does the governor mean to give 
me? I said, For giving me all the assistance you can, the governor 
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will give you 200 bars. He said, How can the goyernor give me 
that sum being so far from me. I said, He is from you here it is 
true, but I am here to represent him: he then accepted my offer. 

I arrived there the 11th day of the moon, and staid to the end 
of it. The king killed mea bullock. The first day of the moon, 
being the day I intended to depart, the prince of Toomboucoutou 
came to Sego; the king went out to meet him; he said to the 
king, that he came to let him know (he being a friend of Man- 
chong) that he was coming here to get the wife promised him. 
The king said to him, Why have you permitted the people of your 
county to plunder a caravan belonging to my county, and did not 
prevent it? (My landlord lost in that caravan 700 grains of gold 
and one slave.) And why did you yourself plunder another caravan 
of mine? When the king came out of the door to speak to this 
seh he ordered out 600 of his guard, all young men without 

eard, and almost naked, with each his musquet; the king then 
got up and went to his house, loaded the guard after unloading 
their musquets in the air. The prince when at his lodging con- 
sidered he was critically situated, and that by his bad behaviour 
the wife promised him had been given to another, and that the 
eople belonging to the caravan he had plundered had followed 
im to the king: he sent to the king three horses, and to all the 
chiefs half a piece white cotton. Next day the king sent back the 
ambassadors who had come from Joucha with his ambassadors. 
Next day he went to Impibara. I went the next day there to meet 
him. We staid there nine days. Being displeased with such 
delay I wanted to depart. Some one went and said to the king, I 
was angry and was going to depart He said, Tell Isaaco to stay, 
I am going to Banancoro, we will go together. He next went to 
Banancoro, and I staid; he then sent me a courier to call me: I 
went there to Inche’s house, the king’s slave. The motive of the 
king’s journey there was to see one of his children. He has six 
children living ; he had three put to death there. Among the 
kings, their custom is when a male child is born on Friday, they 
order his throat to be,cut, which is done immediately. At about 
ten, a. m. the king sent for me, I went to him, he then ordered 
rt of the present to be brought before him, in which were the 
s, (the dog died a short time after my arrival) ; the hogs were 

let loose before him which pleased him much. 

Next day he gave me a canoe with three men, and I departed on. 
my voyage in the afternoon on Friday ; following the tide, passed 
ten villages; arrived at supper time at Sansanding, (that space is 
two days’ journey by land); slept there; started at three, p.m, 
by land, and arrived at sun-set at Madina: at Alihous, found there 
Amaudy Fatouma, the guide Mungo Park took from Sansanding, 
I sent to his house to call him, he came to me; | asked him a 
faithful account of what passed concerning Mungo Park. His 
first words were, They are dead. I told him 1 came to see after 
him, and I intended to look every way for you to know the truth, 


382 Account of the Death of Mr. Mungo Park. [Nov. 


He told me it was useless to make any further inquiry after him 3 
for to look after what was irrevocably lost was losing time without 
any end. I told him, I am going to Sansanding, and you will 
come and meet me there to-morrow ; slept at Sansanding. I sent 
back to Impebara the canoe. Amaudy Fatouma came at the ap- 
pointed time to meet me, being the 21st day of the moon. 1 told 
him to let me know what passed to his knowledge concerning 


Mungo Park. 
Amaudy’s Journal. 


He said, We departed from Sansanding in a canoe, the 27th 
day of the moon. We went to Selli in two days; the same village 
where Mungo Park slept his first voyage. Mungo Park bought a 
slave to help us to navigate the canoe, without landing we went in 
two days to Jenni; we gave the chief of the village a sieve of baft; 
we continued and arrived at Sibby, 1 forget in how many days; 
we arrived here without any danger, On passing Sibby, three 
canoes came after us with their weapons; being certain of their 
hostile intentions, we repulsed them by force of arms, and passed. 
on. Came to Cabbara; on my passing there, three canoes came 
again to oppose our passage, we repulsed them by force as before ; 
came to Toomboucoutou; on passing there we were again assailed 
by three other canoes, which we repulsed; passed Gourouma, after 
passing seven canoes alter us, which we likewise repulsed; we lost 
one white man, of sickness ; there were then in the canoe only four 
white men, myself, and three slaves we had bought, making eight 
hands; each of us had 15 musquets apiece, well loaded, and 
always ready for action ; passed before a village of which I forget the 
name, the residence of the king Goloijigi; after passing this vil- 
lage GO canoes came after us, which we repulsed after killing many 
of the natives, which we had done in all our former engagements. 
In this last action we killed so many men of the enemy, that 
seeing our superiority, I took hold of Mastin’s hands, and said, We 
have killed enough, let us cease firing. Mastin wanted to kill me, 
had not Mungo Park interfered. After passing Goleijigi:a long 
way, we met an army very strong, all on foot, composed of the 
Poule nation, without any beasts whatsoever with them; we passed 
on the other side of the Jalliba, and went on without any bos+ 
tilities. 

On going along, the canoe touched on the rocks. Am hippo- 
potamus rose on the other side of the rock upon us, and was like to 
have destroyed the canee; we fired on the animal, drove him away; 
and got with great pains our boat off. We came to anchor in . the 
middle of the river before Caifo; passed there the day departed 
in the evening. We had when we first embarked a great quantity 
of provisions of all kinds, the canoe being very large, and capable 
of containing 100 people: we had no, occasion to stop» at any 
place, neither did we; came to anchor near an island, found a 
great quantity of hippopotamus on shore; on our approach: they 
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went in the water in such a confusion, that they almost upset our 
canoe; passed on all night. In the morning three canoes from 
Caffo came after us, which we repulsed; we came to a small . 
island, and found there some natives, I was sent. on shore to get 
some milk; when I got among the natives, I saw two canoes go on 
board to sell fresh provisions, fowls, and rice, &c.; when among _ 
them one of the natives wanted to kill me; he took hold of me as 
a prisoner; Mungo Park seeing what passed, stopped the canoes 
and the people, saying, If they killor stop any man on shore, I 
shall kill you all, and carry your canoes with me; they then sent 
me on board in another canoe. Mungo Park then let them all go. 
A short time after our departure, 20 canoes from the same place 
came after us; when they came near they hailed us, and said to 
me, Amaudy Foutouma, how can you pass in our country without 
giving us any thing? 1 repeated the same to Mungo Park, and he 
gave them a few grains of amber and other trinkets, and they 
went back peaceably. 

We came to a shallow part of the river, found on shore a great 
many of the natives sitting ; on our coming near they got up; we 
presented our musquets to them; they ran off in the interior and 
went to their village. A little further on we found the river 
barred by the rocks, but there were three small passes. Coming 
near one of the passes, we saw the same people standing on the 
top of the rocks, which caused great uneasiness to us all, espe- 
cially me; and J vowed before 1 passed there again to make great 
presents. We then went toa pass of less danger, and passed un-: 
molested. We passed before Carmasse, came to anchor, and 
gave one piece of baft to the chief. We went on, and anchored 
at another village called Gourmon. I was sent on shore with 
40,000 cous to buy milk, rice, and onions, which I did, and de- 
parted in the evening late. The chief of the village sent a canoe 
after us, which hailed us, I answered them; they said, the chief 
of the village sent us after you, to let you know that there is 
before you a very large mountain, and a very large army on its top, 
waiting for your coming, you had better be well on your guard. 
We immediately came to an anchor, passed there the rest of the 
day and the night. Next morning we departed; on passing before 
the same mountain we saw that army, being all Moors, with their 
horses, camels, &c. but without any fire-arms. They said nothing 
to us; we went on and entered the county of Haussa, came to an 
anchor. Mungo Park said to me, You are now at the end of your 
journey, I had engaged you to conduct me here; here you are 
going to leave me, but before you go, you must give me the names 
of all the necessaries of life, in the languages of the country I am 

ing to pass, which I agreed to. We passed two days together 
without landing ; during our voyage I was the only one who landed, 
We departed, and arrived at Yaour, where I landed the next 
morning, with a musqnet and sabre to carry to the chief/as a 
present, which 1 did ; { had also three pieces baft, which ] gave ta 


384 Account of the Death of Mr. Mungo Park. [Novi 


Allagi, Allhagibirou, and another whose name I forget, all three 
Marabouts; the chief gave us a bullock, one sheep, three jars 
honey, three jars butter, and four men’s load of rice. Mungo 
Park had paid me what we had agreed for my pains, before my 
departure with him; I then said to him, I agreed to conduct you 
to the kingdom of Haoussa; we are now in Haoussa, and I have 
fulfilled my engagements with you. He gave me 700 cous, and 
ordered me to buy some provisions for him, which I did: he gave 
me five silver rings, some powder and flints to carry to the chief of 
the village, and say to him, It is to the king living near this _vil- 
lage a present from the white man, who is going away and is taking 
leave of you and the king, which I did; the chief then asked 
Mungo Park if he intended to come back, Mungo Park said, No, 
J will not come back. We slept there next day, being Saturday. 
Mungo Park departed, and [ staid on shore, and slept where I 
had landed. I went to salute the king at his village; on arriving 
there I found two horsemen, sent by the chief of the village to 
the king, who said, The chief sends us to tell you, the white men 
went away without giving you or me any thing, they have a great 
deal of goods, but I have received nothing from them ; and this 
Amaudy Fatouma, likewise, has made a fool of us. ‘The, king then 
immediately ordered me to be put in irons. I was cast in irons 


and every thing taken from me. Next day some were for killing _ 


me, and some not. 

They sent an army to a village called Boussa, near the river. 
Before that village there is a rock stopping the whole breadth of 
the river, one part of the river being very high; there is a hole 
where the water can pass, but very narrow; his army went and took 
possession of the top of this high rock, When Mungo Park 
attempted to pass, the people began to throw rocks and lances at 
them. Mungo Park defended himself for a long time ; he had two 
slaves killed at the stern, after defending themselves long; and 
being overpowered by numbers and fatigue, and the current so 
strong, they began to throw over every thing they had in the boat. 
Mungo Park took hold of one of the white men, and they threw 
themselves in the water. Mastin did the same to the other white 
man. The natives persisted in throwing rocks and lances. The 
only man remaining in the canoe, a slave, said to them, There is 
nothing in the canoe but me, why are you so desperate ; cease, and 
take me if you like; which they did. They took the canoe and the 
man, and went back to the King. 

I was kept in irons for three months, when the King released me, 


and gave measlave woman. I then wenttosce the slave taken in. 


the canoe, who told me how Mungo Park had died, which I have 
related above. IJ asked him if any thing had been found in the 
canoe after taking it.. He said that nothing was found but myself 
and asword belt. I then asked where was the belt. He said it was 
with the King, who made a sangle for his-horse. 1 then sent a 
Poule to get me the belt, by any means and at any price, and any 
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thing else he could find belonging to Mungo Park. I left Madina, 
and went to Sansanding, and from thence to Sego. On my arrival 
I went to Dacha, the King, and told him as above related. He 
said he would have gone and ‘destroyed that country if it was not so 
far. He then formed an army, and went with it to Banancoro. I - 
followed him there. I staid there with the King. The army was 
sent to Haoussa, which, after passing Tombooceutov, they made halt 
at Sacha, and dispatched a courier to the King to let him know 
where they were, and that Haoussa was tco far oif for an army to go 
thither. ‘The King ordered them to go to Massina, a small comtniny 
belonging to the Pauls, and take all their cattle, and return. ‘They 
did so, and brought with them a great quantity of cattle, after being 
out three months, viz. the van-guard, but the army did not return 
till the end of the fourth month. 

The King was much displeased at the Chiefs of the army, and 
wanted to punish them for not going where he sent them. ‘They 
said they went as far as they possibly could, but the distance was 
too great. It would have destroyed the army, and prudence dictated 
to them the hard necessity of returning. We came all together 
back to Sego; from Sego 1 went back to Sansanding, and staid there 
four months. The poule.I sent came back, after a voyage of eight 
months, with the belt. He told me he had bribed a young girl, 
slave of the King, to steal the belt, and brought it to me; he 
could get nothing else, as nothing remained after Mungo Park. 
I then went to Sego, and told the King what I had got be- 
longing to Mungo Park, and that 1 was going back to Senegal. 
The King wanted me to spend the remainder of the season with 
him. I said I could not; as my mission was at an end, I would 
Hot stay. 

Amaudy Foutouma being a good and upright man, I had placed 
him with Mungo Park. What he related to me, with oath, may be 
believed, having no interest nor any hopes of any reward whatever, 
nothing remaining of Mungo Park or his effects. The relations of 
several travellers who had passed that same country agreeing with 
Amaudy’s journal, the dangers I should have run, to no effect, in 
«such a distant part, and my being certain of Amady’s words: all 
these reasons engaged me to go no further; after obtaining the belt, 
I thought it best to return to Senegal. 
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IMPERIAL INSTITUTE OF FRANCE. 


Account of the Labours of the Class of Mathematical and Physicaé 
Sciences of the Imperial Institute of France during the Year 1813. 


(Continued from p. 311.) 


MinERALOGY AND GEOLOGY. 


Tue method of making correct observations becomes every day 
more prevalent in geology, and we every day acquire more correct 
notions respecting the strata of which every country is composed, 
respecting the general laws of their superposition, and of the 
organized bodies the remains of which these contain. 

The rocky beds containing only fresh-water shells, so great an ex~- 
tent of which was discovered in the environs of Paris by MM. Cuvier 
and Brogniart, and which MM. Brogniart, Omalius de Halloy, M. 
de Serres, Daudebart de Ferussac, &c. have found in a great number 
of other countries, have particularly excited attention, and have in- 
duced naturalists to make researches in order to distinguish fresh- 
water shells from those of brackish and of sea water. MM. de 
Ferussac and M. de Serres have each given a memoir on this subject. 
The species alone, says the first of these gentlemen, can be brought 
as evidence, and not the genera; for most of the genera have both 
marine and fresh-water species. It is not even useless to study the 
varieties ; for the same species, according to the observations of the 
same author, sometimes changes its form so much as not to be dis- 
tinguished by one who has not attended te its different transitions ; 
and the difficulty increases when we have fossil shells to determine, 
when the epidermis, the hairs, and all the other characters of little 
solidity, have disappeared. 

There are species, especially among the opercula, that are 
capable of living in fresh-water, and which therefore are found 
most abundantly at the mouths of rivers; and we observe among 
the fossils traces of this habit ; for our fresh-water banks in certain 
places contain a species of potomide, a genus of shells usually 
found at the mouths of rivers. 

M. Marcel de Serres visited on purpose the salt lakes on the coast 
of the Mediterranean, to examine the shells that are found in them. 
He observed paludines very similar to those which form large banks- 
in the neighbourhood of Mentz, along with which occur various 
sea-shells. A geologist who had confounded these paludines with 
the buldimias of our fresh-water beds, had concluded that these last 
are sea-shells, as well as the others. But M. de Serres corrects this 
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mistake, and shows that not only the species, but even the genus, 
is different. 

This observer has endeavoured to ascertain the limits of this 
passage of animals and plants from salt to fresh-water, and the 
contrary. He finds that no animal nor no plant can resist a degree 
of saltness amounting to eight degrees. He has distinguished, both 
among animals and plants, those species which affect the sea-shoré 
merely on account of the sand to be found there, and which can 
live likewise in other sandy places; those which are attracted to 
that situation solely by the salt, and which live likewise in interior 
salt lakes or marshes ; and, finally, those which require the sea such 
as it is, and do not remove to any distance from it. 

These observations show that it is not always easy to distinguish 
whether a shell belongs to salt or fresh-water ; but they do not in’ 
the least diminish our certainty of the fact that immense beds exist 
containing only shells well known to be fresh-water ones. They 
even explain why we find these shells scattered in marine beds. 

M. de Serres places the lignites, or bituminous wood, amon 
fossils, which are most frequently mixed with land shells and fresh 
water shells, which renders it probable that this wood grew in the 
same place where it is at present buried; and it agrees with all the 
other facts, showing that the surface of the globe was dry, and 
peopled with animals and vegetables, before the last ixruption of 
the sea. 

Two young and skilful naturalists, MM. Desmarets and Lemon, 
have found in the fresh-water beds in our neighbourhood shells of 
those small entomostraceas which have been named cypris, and 
likewise grains of the genus of plants known by the name of chara. 
Before them these grains were considered as shells to which the 
name of gyrogonites was given. 

The geological system of the environs of Paris, which constituted 
the principal object of the observations and discoveries of MM. 
Brogniart and Cuvier, is now studied with great attention by many 
skilful naturalists. MM. de Tristan and Bigot de Morogue have 
described with care the parts of it which border on the Loire ; and 
M. Omalius de Halloy, Engineer of Mines, while aiding them in 
their researches, and in those formerly made by our associate 
Desmarets, has employed himself in tracing out exactly all its 
limits, and in making a map of the whole. The beds of this 
System deposited upon chalk represent an irregular and curvilinear 
trapezium, the south side of which, parallel to the Loire, extends 
along that river south from Cosne to below Blois. On the east side 
it passes near the towns of Montargis, Nemours, Montereau, Ville- 
hose, Sezanne, Epernay, Laon, Crepy, La Fere; on the north 
side, near those of Chauny, Noyon, Compeigne, Clermont, Beau- 
mont, Chaumont, and Gisors, Finally, on the west side, it de- 
scends by Mantes, Houdam, Epernon, Auneau, and along the 


_ Loire as far as Vendome, from which it goes to rejoin the Loire at 


Blois. All this space is surrounded with chalk, and chalk in which 
2B2 


888 Proceedings of Philosophical Societies. (Nov. 


M. de Halloy has recognized three very distinct modifications. It . 
is itself surrounded, except towards the sea, by a compact lime- 
stone older than it, which forms a great part of Berry, of Burgundy, 
and of Lorraine as far as Vosges, and which appears beyond the 
Black Forest in Franconia and Hesse. The formations of the system 
of Paris extend over this chalk divers ramifications, and the agri- 
culture, the industry, and all the resources of each place, are often 
determined by the geological constitution of the soil. M. de Halloy 
has not displayed less courage than sagacity in collecting the mate- 
rials for his memoir; for he traversed the whole country on foot, 
visiting the most ivaccessible places when he could hope for any 
information, and being neither deterred by bad weather nor bad 
roads. 

M. Brogniart, corresponding member of the Institute, has like- 
wise visited a part of France no less interesting for geology, that 
which forms at present the department of La Manche; and M. de 
Halloy, who visited it after him, has confirmed and completed his 
observations. From the description which M. Brogniart gives of 
the rocks of this country, and of their mutual position, it follows 
that what was considered as granite belongs to another species of 
rock, called syenite by Werner, and characterized by the horn- 
blende which enters into its composition, as well as by its much 
more recent formation, than true granite. The syenite of the 
Manche reposes on slate, and other rocks posterior to granite. It 
appears even that in certain places it covers a lime-stone containing 
the remains of organized bodies; a fact analogous to what Von 
Buch observed in Norway, and from which we may conclude that 
there have been precipitations of crystallized rocks after the mani- 
festation of life in the waters which anciently enveloped the globe. 

M. Brogniart, who is employed in drawing up a general treatise 
on geology, has presented the plan according to which he proposes 
to arrange the rocks ; that is to say, those aggregations of minerals 
which compose the crust of the globe such as we know it. Applying 
the principles at present acknowledged by all naturalists, he wishes 
the basis and the details of his method to repose upon characters 
taken from the rocks themselves, and he rejects all those taken 
from their mutual position on the globe, which belongs to their 
natural history, but not to their systematic arrangement. He 
separates from the rocks, and unites to simple minerals, the mineral 
bodies which appear simple to the naked eye, and the heterogeneous 
nature of which appear only by washing and other operations, 
which, though they cannot be called chemical analyses, yet alter 
the appearance and the tissue of these matters. Such are slate, 
clay, &c. The rocks thus reduced, or the mixed rocks, as M. 
Brogniart calls them, are subdivided into crystallized and aggre- 
gated. ‘The first have their parts either nearly in equal proportions, 
or-one of the constituents predominates over the others. In the 
first case the genera are established according to the essential con- 


stituents ; that is, those which are constantly found, In the second 
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case they are determined from the base, or the predominating sub- 
stance; and in both cases the number of constituents, and the 
structure resulting from their mode of union, serve to distinguish 
the species. The aggregated rocks are divided according as the 
cement which unites them is more or less apparent, and according 
to the nature of that cement, and the grains which occur imbedded 
in it. 

In this undertaking, so important to serve as a base to the history, 
properly so called of rocks, the author has almost every where pre- 
served the names given to them by M. Haiiy in the arrangement of 
them which he has made in the Museum of Natural History. 

M. Brogniart has likewise stated to the Class the division which 
he considers it as necessary to establish among rocks, considered 
with respect to the epoch of their formation, and to the remains of 
organized bodies which they contain, and which are the best marked 
characteristics of these epochs. Below all the rest occur the gra- 
nitic formations destitute of all organic remains, the most ancient 
that we know. The beds that cover them contain only a very few 
remains of organized beings, and almost all belonging to the class of 
zoophytes.. A third series, that of the syenitic beds, contains no 
traces of them; as if their formation had been for a time inter- 
rupted. In the fourth series shells begin to appear, especially those 
which have been called cormua ammonis, and which belong to the 
family of dry shells, The fifth and six series of beds are charac- 
terized by the gryphites and cerites, which predominate among their 
shells. Finally, there are beds in which the distribution is so irre- 
gular that they cannot be classed according to the order of time, 
These are the trap rocks on the one side, and on the other those 
produced by the ejections of volcanoes. In all these groups are 
mixed transported beds (terreins de transport) produced by the 
violent movements occasioned by successive revolutions, and indi- 
cating accurately the time when each commenced. 


VEGETABLE PHYSIOLOGY AND BOTANY. 


The fall of leaves in autumn, a phenomenon so well known, has 
occasioned some discussions respecting its cause, and several obser- 
vations have been made respecting the variations in it. M. Carnot, 
member of the mechanical section of the Institute, but whe does 
not neglect any thing that can furnish a subject for meditation, 
having remarked that some trees begin to lose their leaves at the 
top of their branches, and others at the bottom, M. Palisot de 
Beauvois, member of the section of botany, has endeavoured to 
discover the reason of this difference. He has found that in general 
those species, whose autumnal shoots consist of prolongations of the 
extremities of the branches, begin to lose their leaves at the under 

arts, while those whose shoots consist in small lateral branches 
fesin to lose their Jeaves at the summits; or in other terms, that 
the last leaves which expand are likewise the last that falb off, 
Duhamel, who: had made a similar remark, was surprised that those 


390 Proceedings of Philosophical Societies, (Nov. 


leaves which ought to be the most delicate were the most capable of 
resisting the action of the frost; but it is not the frost which neces- 
sarily occasions the fall of the leaf. That fall is a necessary effect 
of vegetation ; and whether by the developement of the bud, or by 
some other internal alteration prepared by nature, the footstalk 
separates when the progress of its nutrition has brought it to the 
point at which the tissue which served it as a connection is de- 
stroyed. Accordingly when a tree dies from any cause during the 
season of vegetation, the leaves continue to adhere. 

. It is well known that various flowers open and shut at determinate 
hours, and that heat and humidity have a great influence upon this 
phenomenon. M. Desvaux, a botanist of Paris, has made obser- 
vations on this subject on the mesembrianthemums, plants in which 
these alternate motions are so remarkable, that their generic name 
has been derived from it. He has found that the cause does not 
reside in the corolla, as had been supposed, but in the calix, which, 
in shutting, forces the corolla to obey its contractions; so that if the 
calix be removed, the corolla continues expanded by night as well 
as by day. 

M. de Mirbel, our associate, has presented us this year with two. 
series of observations. The first on the seed, and on the mem- 
branes which cover it; the second on the pericarpium, or the 
receptacle in which the seed is lodged. He has in the first place 
examined how far the analogy pointed out by Malpighi between the 
Membranes which cover the foetus of animals in the matrix, and 
those which cover the seeds of plants, is exact. The embrio con- 
sisting of the plumula and radicle being considered as the foetus, 
Malpighi considered the éesta, or outer covering, to represent the 
chorion; and the ¢egmen, or interior covering, to represent the 
amnios. The perisperme appeared to him to represent the liquid 
contained in the amnios, in which the foetus swims. M. de Mirbel 
finds, on the contrary, that at first the grain is merely a mucila- 
ginous and continuous cellular texture, one part of which becomes 
the embrio, and the remainder the perisperm and seminal tunics, 
without its being possible to say that at any period the embrio swims 
in a liquid. The mucilaginous state of. this tissue, and its transpa- 
rence, seem to have given occasion to the inaccurate comparison of 
Malpighi. 

M. de Mirbel, passing to the examination of the pericarpium, 
has succeeded in reducing its form under a general law, which, 
determining what is essential in that part of vegetables, reduces 
almost to nothing the anomalies which it appears to exhibit in 
certain families. The general type of every pericarpium may in_his 
opinion be represented by a little box flattened at the sides and 
composed of two valves, the union of which forms two edges or two 
sutors, one more curved and the other more straight. To this last 
sutor adhere the small seeds, and through it pass the vessels which 
go to the seeds, either from the body of the plant, or from the 
style or the organ which transmits the fructifying energy. ‘This 
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disposition is obvious in the pods of leguminous plants, such as 
kidney beans, peas, &e. We perceive it likewise very well in the 
kernels of almonds, peaches, cherries, &e. in which one of the 
sides has always a channel, and sometimes a canal, which points 
out the passage of the vessels. M.de Mirbel gives this simple cap- 
sule the name of camare. The plants which we have mentioned 
have only a single flower. When there are several, their semi- 
niferous or vascular sutors are always on the side of the ideal axis of 
the fruit; and if we represent them as united together, they form 
a single pericarpium box, divided into several compartments, and 
bearing the seeds along the central axis. 

It is thus that in the same family the camaras are sometimes dis- 
tinct, sometimes united, according to the genera, as we see in 
ranunculaceous, rutaceous plants. In like manner certain camaras, 
united at first, separate when they come to maturity, as in the rose 
tremiere, the euphorbia, the hura crepitans, &e. 

This idea being once admitted, we find that pericarpiums very 
different at first sight are in fact only very'slight modifications of a 
common design; but as it happens that families far distant from 
one another have usually pericarpiums very similar, we cannot often 
draw from that part of vegetables characters proper for the\ distribu- 
tion of plants. 

This is not the case with the internal structure of seeds, which 
are exceedingly different from one another in different families, and 
very little in the same family. This circumstance has partly led M. 
de Mirbel to divide the family of oranges of Jussieu into four fami- 
lies; namely, awrantiacea, already very well described by M. 
Cornea; olacinea, comprehending the olax, jfissilia, heisteria, 
wimenia; theacea, containing the tea plant and camelia; and the 
lernstromia, comprehending ternstromia and _fresiera. 

In the family of alacinea is not included the ximenta egyptiaca, 
of which M. Delille has properly made a new genus under the 
name of Lalanites. This plant, which we do not know at present 
where to class, has presented to M. de Mirbel a character which is 
perhaps unique in the vegetable kingdom. Botanists are acquainted 
with the glandular body placed under the pistils in a great number 
of flowers, to which the name of disc or nectarium has been given, 
it exists in the balanites under the form of a purse with shoots (une 
bourse a jetuns). The pistil is at first entirely covered with it, and 
is not visible ; but as it increases in bulk it separates the sides of the 
purse, and makes its appearance. 


ArTICLE XIII. 


SCIENTIFIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE, 


I. Lectures. 
Dr, Spurzheim commenced his first Course of Lectures on the 
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Physiognomical System of the Brain, on Wednesday, the 19th inst. 
at No. 11, Rathbone-place. The Course consists of twelve lectures, 
which are given three times a week, at cight o’clock in the evening. 
As the Doctor has announced his intention to publish a work com- 
prising the substance of his lectures, we propose to defer our obser- 
vations on the subject till we review his volume. 

The following arrangements have been made for Lectures at the 
‘Surrey Institution, in the ensuing season :— 

Mr. Weeler, on Chemistry ; to commence on Tuesday, Nov. 15, 
and to be continued on each succeeding ‘Puesday. 

Mr. Rippingham, on Eloquence ; to commence on Friday, Nov. 
18, and to be continued on each succeeding Friday. 

Mr. J. Mason Good, on Classical and Polite Literature; to com- 
mence on Friday, Jan. 6, 1615, and to be continued on each suc- 
ceeding Friday. 

Dr. Crotch, on Music; to commence early in February. 


Il. Armenian Literature. 


The Armenians have been long distinguished from the other 
nations of Asia, by their roving spirit, and keen application to 
trade. They have spread themselves over all the east, and in more 
than one particular exhibit a remarkable resemblance to the Jews. 
Attempts of considerable importance have been lately made by 
different enlightened Armenians to introduce the literature and 
sciences of Europe into their country. We presume the reader will 
not be displeased ‘to find a short account of these proceedings in 
this place. The introduction of knowledge into Armenia, if we 
consider its position, would soon alter the face of Asia. 

About the beginning of the 18th century, P. Mitaker, of Se- 
bastos, formed the resolution of devoting his life to the introduction 
of knowledge into his country. Quitting the Pariardes mountains, 
he settled with a great many disciples at Venice, at the extremity of 
the Adriatic Gulf. His prudence and capacity overcame every 
obstacle, and he gota great many books printed in the Armenian 
language, and distributed through his country. Knowing the utility 
of a literary society to excite a taste for study, he formed an Arme- 
nian Academy at Venice. , 

Since the creation of. this society, and the publication: of nume- 
rous works which have originated frum it, different kinds of studies 
have been cultivated in Armenia. The ancient Haikien (Armenian) 
literatare, which had been dead for ages, assumed a new life under 
the care of the members of the Academy. 

But it was at the commencement of the nineteenth century, 
when the respectable family called Duz declared itself its protector, 
that the society received a new organization more adapted to encou- 
rage the advancement of knowledge. This family has been long 
conspicuous in Armenia for its high rank, and its numerons virtues. 
Jobn Duz, one of them, established a new society in Constanti- 
nople, under the name of Arscharunian; he provided the funds 
necessary for its support, and confided the regulation of it to two 
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persons of his family. He died on the 21st of April, 1812. His 
eldest son, Gregory, ordered the same labours to continue, both on 
account of the wishes of his father, his own love of science, and 
his patriotism. ‘hough his time was devoted to the service of 
Government, he did not neglect the organization of the Arscharu- 
nian Society. In consequence of his instructions, James Duz,* his 
brother, and Baptiste Duz, his nephew, have just finished the most 
material part of their labours. Circular letters have been sent to 
the Armenians in every country. Every thing has been arranged ; 
and measures have been taken to enable every Armenian for the 
future to co-operate for the general good, either by his talents or 
fortune. 

Their principal object, like that of the illustrious Mikitar, the 
founder of the Academy, is to publish instructive books of all 
kinds, to print the ancient Armenian authors, especially the manu- 
scripts, as they can procure them, to translate into Armenian the 
classical works both ancient and modern, to collect new information 
respecting Armenia, in order to communicate it to their country- 
men, and to the philosophers of Europe. Botany, mineralogy, 
zoology, geography, must be improved by the labours of these 
learned men. Curious details have been published respecting the 
fish lately observed in the Euphrates and Araxes, respecting wild 
races of sheep and goats, and the splendid race of horses called 
Nejouk, of which so little is known in Europe. 


Ill. Explosion in a Coal-pit near Newcastle.+ 


On Tuesday, Sept. the 6th, the foul air in the Leefield pit, be- 
longing to Mr. Humble, in the parish of Chester-le-Street, fired at 
a hole, where a man was boring to ascertain the distance the men 
were off the waste, just at the moment that the men and boys de- 
scended to their work. Many of the men got out, when the viewers 
and several men descended again, and succeeded in bringing the 
remainder to bank, where they were laid to all appearance dead, 
but we are happy to say they all recovered that day. On Friday, as 
the men were descending again to promote the ventilation of the 
pit, it unfortunately fired again, when four men were killed, and 
five others much hurt. Some men from the neighbouring collieries 
descended on Saturday, and brought the sufferers to bank. ‘Two of 
the deceased have left families, one a wife now pregnant and seven 
children, the other a wife and five children, 


* James Daz was partly educated in Paris. The French language, music, 
painting, natural philosophy, chemistry, and mineralogy, oceupied him exelu- 
sively while he resided io the French capital, Since his yeture to his country he 
has continued his studies with ardour, His example excited the emalation of 
Baptist Duz, who chose to be his fellow labourer, These two are well acquainted 
with French, EBuglish, and other European languages ; and much benefit must 
result to Armenia from their enlightened exertions, 

+ This explosion was mentioned in the last number of the Annals, Tho notice 
is copied from the Newcastle Chronicle, of Sept, 17, 
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IV. New Volcanic Island. 


A very singular phenomenon has occurred in the Russian pro- 
vince of Tschernemerk, in the vicinity of Alteruzruk, immediately 
opposite the salt-works, On the 10th of May, at two p.m. the 
weather being calm and serene, a noise was suddenly heard from 
the sea, about 200 toises from the shore. Flames issued forth, 
accompanied with explosions resembling those of cannon; thick 
clouds of vapour rose at the same time; and enormous masses of 
earth and huge stones were hurled with force into the air. Ten 
very violent eruptions took place successively within a quarter of an 
hour. Those that followed were protracted till late in the evening. 
Then an islet was seen to rise from the sea, pouring forth from 
several mouths a bituminous matter, which subsequently assumed a 
firmer consistency. While this phenomenon was operating, a par- 
ticular smell spread about the distance of ten wersts around: this 
smell had not any resemblance to that of sulphur. On the 20th 
the examination of this islet was commenced ; it was thought to be 
inaccessible, being surrounded on every side by hardened bitumen ; 
at last they succeeded in penetrating to the interior ; its elevation is 
a toise and a half above the level of the sea, and its surface entirely 
covered with a stony whitish mass. 


V. Sulphate of Strontian. 

Sulphate of strontian has been lately discovered at Siintel, in 
Hanover, by Professor Hausmann, who has published a particular 
description, together with a chemical analysis of it by Professor 
Stromeyer. As it is the first example of the occurrence of this 
mineral in Germany, it has excited the attention of the mineral- 
ogists of that country. It constitutes a bed about one fourth of a. 
fathom thick in a coal-mine, and seems to be connected with the 
shell limestone in the north of Germany. It lies above a bed of 
greyish coloured floetz limestone, and is covered by a very thick 
bed of clay marl. Its colour is partly white and partly grey. It 
occurs both amorphous and crystallized. Hausmann discovered in 
it the various kinds of crystals described by Hauy and two new 
species, namely, rectangular, four-sided tables levelled on two or 
on all the edges. Their symbols, according to Haiiy’s method, 


2 1 1 
are AEP and 'H iE P. The specific gravity is between 3°8190 
39064. According to the analysis of Stromeyer, this mineral is 
composed as follows :— 


Sulphate of strontian ...........+.+.-97°208 
‘Sulphate of barytes .........+0+++0. 2°222 
Se etre ie bs ois. s.nins Rees ae A» of te oe 
Black oxide of iron ......e0s-seeeee OF116 
Water and a little petroleum ......... O'190 


99:990 
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He could not detect any lime in it; at least the earthy carbonates 
obtained from it and dissolved in nitric acid did not yield any soluble 
matter when digested in alcohol. 

Still more lately, mine-master Ribbentrop observed a rock not far 
from Karlshiitte on the road between Gottingen and Hanover, which 
on examination proved to be sulphate of strontian, According to 
she analysis of Stromeyer, its constituents are, 


Sulphate of strontian ...........-..-97°601 
Sulphate of barytes ....--....e.e04 O°975 
PAbem a iid Melisa Wes stan Aes .. 0°107 
Chase oF pan sits Fe ad's LOWS TTC OO 646 
Water or loss by a red heat .......... 0°248 


99°577 


According to Hausmann, this rock constitutes a portion of the 
shell limestone formation. It is quite similar in its geognostic rela- 
tions to the sulphate of strontian of Siuntel. 


VI. Salis of Strontian. 


Joseph Moretti, Professorof Chemistry in Mailand, has published 
some facts respecting the salts of strontian. British chemists will 
probably like to be acquainted with these facts. I shall therefore 
state here such of them as are not already generally known, 

1. When succinic acid or arsenious acid is dropped into barytes 
water, a precipitate falls ; but no precipitate is produced when these 
acids are dropped into strontian water. Hence the two liquids may 
be easily distinguished by means of these acids. 

2. Six or eight parts of boiling sulphuric acid dissolves one part 
of sulphate of barytes or of sulphate of strontian. The strontian 
solution remains clear and unaltered when the liquid is cold, and 
does not let the salt fall unless it be diluted with water; but the 
barytes solution crystallizes, on cooling, in needle-form groups, 
Here then is a method of distinguishing the two salts from each 
other. 

3. Very little arsenic acid is required to neutralize a considerable 
portion of strontian. This acid accordingly has a stronger affinity 
for strontian than any other. When sulphate of strontian and 
arsenic acid are boiled together, arseniate of strontian is formed, 
2nd sulphuric acid disengaged. When arsenic acid is dropped into 
a solution of sulphate of strontian, arseniate of strontian imme- 
diately precipitates. Arsenic acid acts in the same manner on sul- 
phate of barytes. 

4. Arsenious acid forms with strontian a soluble and uncrystal- 
Jizable salt. When arsenite of strontian is diopped into barytes 
water, arsenite of barytes precipitates in flocks. Hence arsenious 
acid has a stronger affinity for barytes than for strontian, 

5. Superoxalate of strontian is soluble in water. 

6. Succinic acid occasions no precipitate in swontian water, 
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Hence it follows that succinate of strontian is soluble in water. 
When the solution is concentrated by evaporating, small crystals of 
succinate of strontian appear; but they disappear when the liquid 
cools. When the liquid is evaporated to a thick consistency, the 
succinate of strontian falls in the form of a powder. This salt has 
a peculiar taste, not unlike that of muriate of potash. It is equally 
soluble in cold and in hot water. When succinate of strontian is 
dropped into barytes water, succinate of barytes immediately pre- 
cipitates, showing that barytes has a stronger affinity than strontian 
for succinic acid. 


VII. Dr. Olinthus Gregory. 


In the last number of the Philosophical Magazine this Gentle- 
man has thought proper to insert a most virulent attack upon the 
Editor of the Annals of Philosophy, because he refused to admit 
into this Journal a continuation of his abuse of the Royal Society. 
The Editor of the Annals of Philusophy considers himself as pledged 
to the public not to fill his pages with matter totally unworthy of 
the attention of his readers; and on that score Dr. Gregory must 
excuse him for refusing to circulate low abuse against one of the 
most celebrated and meritorious societies in Europe. Dr. Gregory, 
in his last paper, has totally altered the subject on which I animad- 
verted. He had affirmed, or at least insinuated pretty plainly, that 
the object of the Royal Society in publishing Don Rodriguez’ 
paper was to sink British astronomers and exalt those of France. I 
merely said, in answer to this, that the Royal Society had no such 
object in view ; that it was very possible that an error might have 
been committed at Arbury Hill, and that the suspicion could be 
removed only by repeating the observations. Dr. Gregory under- 
took to demonstrate that it is dmpossidle that an error of 41” could 
have been committed at Arbury Hill; and (forgetting his former 
zeal for British observers, and his philippic against the Royal Society 
and the French,) he has appealed to Delambre, a French astro- 
nomer, who he says is the greatest astronomer now living ; and 
Delambre thinks it unlikely that there should have been such an 
error committed at Arbury Hill. Therefore, &e. Q.E. D. 

Now I must acknowledge that I do not perceive any demonstra- 
tion here. This indeed may be owing to ignorance on my part; for 
we have Dr. Gregory’s authority for saying that I am totally unac- 
quainted with the subject, that I am no philosopher, and a man of 
very moderate knowledge and abilities. 

I am well aware that this is not the first, nor the second time, in 
which Dr. Gregory has indulged himself in this kind of language 
with respect to myself; nor am Lignorant of the dishonourable 
motives which induced him to compose the reviews to which I 
allude; and the cool malignity with which he volunteered to blast 
the character and injure the reputation of a man who never had 
done him any injury, with whom he was not personally acquainted, 
and who, having attached himself to a branch of science different 
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from that which he himself cultivated, could not even be an objec 
of jealousy. If this be the character, and these the occupations o 
philosophers, I am obliged to Dr. Gregory for declaring that in hi 
opinion my name does not deserve to be placed in the infernal list. 

He complains in his paper that I write in a dictatorial style, and 
have assumed an air of superiority which but ill accords with the 
palpable mediocrity of my talents and knowledge. I am_ not 
conscious to myself of assuming any such superiority ; but I consider 
myself as entitled, as well as others, to give my opinion upon every 
subject on which I write. I think it my duty, as the editor of a 
scientific journal, to state my sentiments respecting the various 
topics discussed in it. . Many of my readers, I know, are gratified 
by this line of conduct; for I have received various letters on the 
subject, some of them requesting me to go rather farther than I 
consider as consistent with the rules of decorum. If Dr. Gregory 
does not choose to adopt my sentiments, he is at liberty to reject 
them; but he must not expect that I am to enter into a controversy 
respecting every opinion which I happen to give in my Journal. 
The consequence of this would be that my whole time would soon 
be taken up in disputing on subjects with most of which I have not 
the least concern. 4 

Pray, in the name of common sense, what has Dr. Olinthus 
Gregory done to entitle him to arrogate to himself the names of 
mathematician, philosopher, man of knowledge and of talents? 
Has he made any addition to any branch of science whatever? 
Except his demonstration that an observer cannot possibly commit 
an error of 41” in determining the position of fixed stars, which I 
agree with him cannot be paralleled in the writings of Archimedes 
or Newton, I myself never heard of any of his investigations or dis- 
coveries ; though I have looked over, 1 believe, most of the books to 
which he has attached his name. 


VILL. Transition Granite. 


There seems to exist at present in Germany a great desire to dis- 
cover transition granite. If they go on a few years at the present 
rate the whole granite in existence will probably become transition. 
Raumer has published a paper on a portion of the Saxon Erzge- 
birge, in which he maintains that it contains granite, gneiss, mica- 
slate, porphyry, and syenite, all resting on grey-wacke. Von Buch 
informs us that great tracts of grey-wacke country in Switzerland 
contain abundance of gneiss. It is also said that the granite of the 
Hartz, and of some districts of Thuringia, is transition. We must 
have a little patience before we adopt these sweeping conclusions. 


IX. Mineralogy of the North-East of Scotland. 


Professor Jameson, of Edinburgh, has Jately made a mincralo- 
ical tour along the north-east coast of Scotland. I shall take the 
fiberty of stating from his last letter some of the observations which 
he made. In Kincardineshire there are beds of trap and porphyry 
alternating with red sand-stone, just as in Arran, the Lothians, 
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Argyleshire, &c. The prevailing rock round Aberdeen is granite, 
not syenite ; and on the coast immediately beside Aberdeen are fine 
displays of granite veins in the gneiss. ‘These veins are extremely 
interesting, as they exhibit on the great scale appearances which in 
other quarters are usually very diminutive in point of size. At 
Peterhead the rock is distinct syenite. [innaird’s Head exhibits 
fine examples of granite veins and beds. ‘The Braes of Aberdour, 
and the stupendous headland called ‘Tronk Head, are of sand-stone 
and conglomerate. The coast at Macduff exhibits fine cliffs of 
grey-wacke, grey-wacke-slate, &c. Around Portsoy there are fine 
examples of serpentine in beds, and enormous beds -of quariz, at 
times assuming the magnitude of mountain masses. In this quartz, 
which is decidedly primitive, there are imbedded masses very much 
resembling the vegetable casts found in the sand-stone of the coal 
formation. ‘This singular fact induces Mr. Jameson to hesitate 
about admitting these supposed petrifactions to be the real moulds 
of vegetables. 


X. Wood Tin. 


Mr. Mawe, of the Strand, London, lately received from Mexico 
a number of magnificent specimens of wood tin. It would appear 
that they occur in that country stalactitical in mammelated chalce- 
dony. One of these specimens weighed 101 ounces, was of a beau- 
tiful form, and beyond comparison the finest specimen of that sub- 
stance that has hitherto occurred. 


XI. Goniometer. 


It will probably be interesting to crystallographers to hear that 
Mr. Schmalcalder, philosophical instrument-maker in London, has 
lately made a very material improvement on the common French 
goniometer, which makes it much better adapted for measuring the 
angles of crystals. The semicircle is entirely separated during the 
measurement, and afterwards applied merely to determine the 
angle. Those who have been accustomed to employ the French 
goniometer will perceive immediately how much this improvement 
facilitates the use of the instrument. 


XI. White-stone. 


This is the name of a rock which Werner has included among 
the primitive formations, It has been generally considered as a 
variety of felspar; but from a late analysis of Klaproth this opinion 
does not appear to be correct. He found its constituents as follows»: 
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ArTICLE XIV. 


METEOROLOGICAL TABLE. 


BAROMETER, THERMOMETER, 
1814. {|Wind. | Max.} Min. | Med. |Max.|Min. } Med. { Evap. | Rain, 


ms | me | Jf | | 


9th Mo. 
Sept. 7/S W129-94}29-67/29'805| 62 | 50 | 56:0 
8IN W{30:05}29°94129°995| 65 | 50 | 57°5 

9} N_ {30°06|30°05}30'055| 64 | 49 | 56°5 

10| N_ |30-07}30-06|30°065} 62 | 47 | 54°35 

11} N_ ]|30:15|30°06|30°105| 65° | 38 | 51°5 
12IN —_E/30°15]30°13/30°140] G2 | 33 | 47°5 

13} E  |30°14)30°10]30-120) 63 | 34 

14| E  }|30°14430°12/30°130) 65 | 34 | 49°5 

15} E  |30°12/30:05]30-085) 64 | 36 | 50:0 

16| E  |30-G0/29-98/29-990} 66 | 43 | 54:5 

17} E  {30:01}29-95|29'980} 68 | 37 | 52°5 

18/S. _E/30-05/30°01)30°030} 71 | 39 | 55:0 

19'S E/30-02/29°97|29°995| 72 | 44 | 58:0 

20/8 W429.97|29'76|29°865| 75 | 52 | 63°5 
2118 W)29:76|29:70129°730] 68 | 44 | 56-0 
2218 W129:79|29°75|29°770] 65 | 40 | 52°5 

23} S  |29°75129-59/29°670] 65 | 48 | 56°5 

24) S |29°57|29°52/29°545| 70 | 60 | 65:0 

25S W129°77|29°74/29°755| 70 | 44 | 57-0 

26/5 E}29°74 29°65129'695 66 | 55 | 60°5 

27} W_ |29°76129'75|29°755| 66 | 48 | 57-0 

28| N_ {29:97|29°76|29°865| 64 | 44 | 54:0 

29} N_ |29:97|29:94)29°955| 61 | 54.) 57°5 
S0IN _E|30°00!29:94/29°970] 64 | 46 | 55°0 
10th Mo. ; 
Oct. 1|N _E}30°06/30-00)30°030} 54 | 40 | 47-0 
QIN. _E|30°16/30:06/30'110] 54 | 37 | 45°5 

3\N _ E/30°20)30°16|30°180] 57 | 37.| 47-0 

4\N  £/30-20/30-03]30'115| Go | 39 | 49°5 

N_ E|30°03/29:79/29:910) 59 | 31 | 45:0 


—— 
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30°20/29'52129'945} 75 | 31 | 53°79) V1 


TM observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A.M, on the day indicated in the first column, A dasls 
Genotes, that the result is included in the next following observation, 
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REMARKS. 


Ninth Month.—7. Showery. Wind veered to N.W. In the 
evening Nimli, with large Cumuli: rain in the night. 8. Over- 
cast, windy: calm evening. 9. Cloudy: a few drops. 10. Windy, 
with Cumulus and Cirrostratus: a slight shower at eight p.m. 
11. Windy : fair day: Cumulus, with Cirrostratus, densely grouped 
at sun-set. 12. Much dew: orange sky at sun-set. From 11 to 
15 inclusive, hoar frost in the mornings, and the Sératus by night. 
16. Brisk wind: calm at night. 17. A very wet mist this morning: 
the day was fine, with large Cirri, 18. Fine: a group of Cirrt 
obscured the setting sun. 19. Misty morning: clear day. 20. Cirrus 
in streaks from N. to S., mixed with haze lowering and passing to 
Cirrocumulus and Cirrostratus, the motion being from E. to W. A 
shower of rain followed these appearances. 21. Brisk wind: 
changeable sky. 22. Dew this morning: the sky overcast with 
Cirrostratus and haze: p.m. windy, with a shower. 23. a.m. Misty, 
with Cirrostratus. Showers, with wind, followed. 24. a.m. Blus- 
tering at south: temp. at the maximum at nine. Cloudy, damp, 
and close. In the evening pretty much lightning to the S. and W.: 
at nine the storm came hastily over us, giving a few discharges of 
blue lightning, with thunder and heavy rain. 25. A small steady 
rain, succeeded by calm sunshine. 26. a.m. Dew: afterwards 
cloudy and windy, with showers. 27. Cloudy, a.m. A Stratus at 
night. 28. Overcast: a slight shower, succeeded by Stratus. 
29. Windy: overcast: a few drops. 30. Windy. 

Tenth Month.—1 to 5 inclusive, clear weather, with brisk drying 
winds. 


RESULTS. 
Winds variable: the south-west uniformly breught rain; the 


opposite current, fair weather. 


Barometer : Greatest height.......... 30°20 inches ; 
eo Pete ee ee yd 
Mean of the period ......29°945 


‘Least: +: 25 oi ae ens oe 31 
Mean of the period ......53°7 


Evaporation, 1°61 inch. Rain, 1°20 inch. 


TorrENHAM, L. HOWARD. 
Tenth Month, 12, 1814. . 


ANNALS 


OF 


PHILOSOPHY. 


DECEMBER, 1814. 


ArrIcLeE I. 


Experiments to determine the Definite Proportions in which the 
Elements of Organic Nature are combined, By Jacob Berzelius, 
M.D. F.R.S. Professor of Chemistry at Stockholm. 


(Continued from p. 331.) 


THE best experiments on organic substances are certainly those 
which Gay-Lussac and Thenard have published in their Recherches 
Physico-Chimiques, ii. 265. These chemists burnt various ternary 
and quaternary oxides with hyper-oxymuriate of potash, moistened 
with water, and made up with it into small balls. These balls were 
dried at the temperature of boiling water, and were afterwards 
burnt in an apparatus contrived on purpose. They collected over 
mercury the gaseous products of the combustion, and determined 
exactly the relative volumes of carbonic acid gas and oxygen gas. 
The quantity of oxygen furnished by the hyper-oxymuriate being 
known, and added to the weight of the substance decomposed, they 
found what the products of the combustion ought to weigh. By 
finding the weight of the carbonic acid and oxygen evolved, and 
subtracting it from the original weight, they obtained the quantity 
of water formed. ‘The quantity of carbonic acid and water thus 
found indicated the quantities of carbon and hydrogen in the sub- 
stance analysed, while the superfluous portion of oxygen above that 
yielded by the salt was obviously likewise a constituent of the sub- 
stance. We shall find afterwards that several of the analyses of 
these chemists agree with my own. 

I trust I shall be permitted here to make a few observations upon 
the Work of these deine, so justly celebrated, in order to explain 
my reasons for not following their analytical method, and of only 
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having borrowed from them the use of the hyper-oxymuriate of 
potash, which I substituted for the brown oxide of lead that I was 
in the habit of employing before I was acquainted with the experi- 
ments of the French chemists. ) 

1. The apparatus of Thenard and Gay-Lussae has a stop-cock, 
through the opening of which the balls must pass, in order to be 
received into a metallic tube, the lower extremity of which is to be 
heated red-hot. The stop-cock requires to be well greased in order 
to answer the purpose. Now as the balls are obliged to make half 
a turn in this stop-cock before they fall down, it is scarcely possible 
to prevent them from taking up some grease, which will be decom- 
posed along with them, and render the result to a certain degree 
inaccurate. 

2. The necessity of moistening the substance under examination 
in order to form it into balls with the hyper-oxymuriate of potash, 
prevents the possibility of reducing it to the same degree of absolute 
dryness as before the operation, and. may sometimes occasion even 
an alteration in the mass during the drying. It is only by some 
such circumstance that I am able to explain the differences which 
sometimes exist between the result of the analysis of the French 
chemists and mine. 

$. But the most important objection is, that in their method the 
quantity of hydrogen is determined by the loss which in some cases 
may be owing to other unforeseen circumstances, and which in all 
cases ought to be a little more than the quantity of water produced. 
Now we shall see hereafter that it is a very essential point to be able 
to determine with the most rigorous exactness the quantity of 
hydrogen in these substances, because, as its volume is very light, 
a small error in the experiment may occasion several volumes too 
much of hydrogen ; while it would require a very considerable 
error to occasion a, mistake in the number of volumes of oxygen or 
carbon, 

4. Another observation respecting the experiment of the French 
chemists, which however does not affect their method, is that Gay- 
Lussae and Thenard paid no attention to the water of combination 
in several organic bodies, ‘They satisfied themselves with drying 
them at the temperature of boiling water, and did not examine 
whether the substances, which they considered as dry contained 
water or not. ‘This circumstance is by no means indifferent, as we 
shall see hereafter. They made some of their analyses on vegetable 
acids combined with lime and barytes, without attending to the 
water contained in these salts. ‘Thus considering the mixture of 
acid and water as pure acid, their result differs of course very con- 
siderably from the truth. When we correct it, by subtracting this 
quantity of water, it agrees in general with mine. 

Thenard and Gay-Lussac paid no attention to chemical propor- 
tions. This is not suprising ; because, when they wrote, these pro- 
portions were unknown, though we possessed very good indications 
of them. Chemistry is indebted to the genius of Gay-Lussac for- 
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one of the principal of these ; I mean the discovery of the relation 
between the volumes of gasiform bodies that combine together. 

I shall now state what I have done myself in this kind of analysis, 
In the year 1807, during my first experiments on determinate pro- 
portions in chemistry, which were suggested to me by the excellent 
* experiments of Richter (Uber die neuen gegenstinde der Chimie, 

st. ix. and x.), at a period when I did not foresee the extent of the 
subject, I formed the resolution to analyse the vegetable acids with 
more care than my predecessors, beginning with acetic acid, whose 
capacity of saturation I had already ascertained. | attempted this 
analysis by distilling a mixture of eflloresced acetate of lime and 
minium. I obtained in different experiments quantities of water 
nearly equal; but the carbonic acid, which was absorbed by barytes 
water, varied considerably, on account of the production of car 
bonic oxide, which 1 could not prevent. ‘This led me to abandon 
the experiment. 

But after | had examined a great number of inorganic bodies, I 
thought it requisite to return to organic substances, in order to 
determine how far the laws which 1] had ascertained in inorganie 
nature would apply also to organic bodies. 

I analysed at that time oxalic and tartaric acids, and J gave an 
account of the results which I obtained in Gilbert’s ‘Annalen der 
Physik, February, 1812; and in the Annales de Chimie, May, 
June, &c. 1812. To perform these analyses 1 mixed the oxalate or 
tartrate of lead with the brown oxide of lead, and distilled the mix- 
ture, making the gases evolved pass through a tube filled with 

-muriate of lime. ‘The carbonic acid gas was absorbed by lime- 
water ; so that the carbonate of lime formed could be collected and 
weighed. By this method I obtained the water and carbonic acid 
with sufficient precision to enable me to calculate the hydrogen 
and carbon in the acids. ‘The loss was oxygen; and if this was a 
multiple by a whole number of that in the oxide of lead combined 
with the acid, 1 considered my analysis as correct. 

But this method of analysis had inconveniences which rendered 
it less exact. The decomposition took place with too much rapi- 
dity, so that it was difficult to keep the joinings air-tight; and it 
always gives a little more carbon and hydrogen than the substance 
analysed contained, which rendered the proportion of oxygen too 
small, as may be seen by the results of these analyses laid before 
the public. I found a method of correcting the first of these incon- 
veniences, by putting the mixture to be burnt ina tube, and heating 
only a part of this tube at a time, commencing at the open extre- 
mity, aud proceeding gradually to the shut end. But I found it 
impossible to correct the errors in the result, because the red lead 
from which I prepared my brown oxide contained always some 
impurities, which | could not remove, and which remained mixed 
with the brown oxide; so that this oxide, when decomposed alone 
by heat, gave always traces of moisture and carbonic acid gas. 

In consequence of this I put off again the experiments on 

262 


404 On the Definite Proportions mm which the [Dec. 


organic bodies, in hopes of finding hereafter a suitable method. 
Soon after the experiments of the French chemists came into my 
possession, they suggested the idea of substituting hyper-oxymuriate 
of potash for the brown oxide of lead. This method was attended 
with success. I shall pass over my vumerous unsuccessful trials 
which led me by degrees to the method that I shall now describe. 
The substance to be examined must be obtained in a state of 
purity, and quite free from water. It is frequently best to employ 
it in a state of combination ; for example, with oxide of lead. It 
is mixed in a mortar with five or six times its weight of hyper-oxy- 
muriate of potash, previously reduced to powder, and. strongly 
heated. When perfectly mixed, nine or ten times their weight of 
common salt, which has been recently melted ina platinum cru- 
cible, is to be added, and the whole is to be well mixed. This 
mixture is introduced into a glass tube, having ‘a diameter hetween 
a half and five-eighths of an inch, and sufficiently long to contain 
the whole mixture. This tube (fig. 1, plate XXV.) is shut at 
one of its extremities. A mixture of common salt with one or two 
grains of hyper-oxymuriate of potash is first put into the tube, and 
to fill about half an inch of its lower extremity. Then the mixture 
to be examined is introduced. I usually increase the proportion of 
muriate of soda in the last quarter of the mixture, to have it more 
in my power to moderate the combustion at its commencement. 
What remains attached to the mortar is removed by. means of 
common salt in coarse powder. It is then put into the tube, and 
the whole covered with a mixture of common salt and hyper-oxy- 
muriate of potash ; so that the mixture containing the combustible 
substance is included between two beds containing -hyper-oxymu- 
riate without any combustible matter. My reason for this is as 
follows: The first effect of the heat decomposes the hyper-oxymu- 
riate in the anterior part of the tube, and fills the tube with oxygen 
gas; so that the decomposition of the combustible matter /com- 
mences in ap atmosphere of oxygen. On the other hand, when 
the decomposition is finished, the tube and vessels contain a mixture 
of carbonic acid and oxygen gases. The last portion of the hyper- 
oxymuriate, the decomposition of which terminates the edperiintal, 
gives out-oxygen, which forces the carbonic acid gas out of the 
vessels into the pneumatic trough, and this happens the more com- 
pletely because the diameter of these vessels is too small to penmnit 
the gases to mix. = 
As to the shape of the tube represented in fig. 1, I always make 
it in the first place with a neck, through which I could introduet 
the mixture; and when this is done, I draw it out, by means of 
lamp, into the form represented in fig. 2. The intention of be 
length of the neck was to be able to give it the shape of fig. 2, 
without introducing into it any humidity produced by the flame dé 
the lamp with which the glass is heated ; and in orde ‘to be 
obliged to employ tubes unnecessarily long, [ introduce the end of 
the tube, fig. 2, into a very small and thin glass represented of its 
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natural size in fig. 3. This glass, which I call the receiver, is 
joined to the tube by a caoutchouc tube* about an inch long, and 
of the requisite diameter. 1] tie the elastic tube with a silk thread 
both to the tube and to the receiver. By this contrivance I obtain 
a joining at once moveable and air tight. The elongated part of 
the tube penetrates through one quarter of the receiver. Fig. 4 
shows how that is arranged. I attach the tubulure of the receiver, 
by means of another elastic tube, to a long glass tube filled with 
muriate of lime. This salt had been heated to redness, but not 
melted. Of course it preserved a spongy texture, presenting a 
great deal of surface, without rendering the tube which contains it 
too heavy. This tube is 20 inches long, and one-fourth of an inch 
in diameter. At its two ends it was shut by smaller tubes, the 
openings of which, that entered into the greater tube, were covered 
with muslin, to prevent the muriate of lime from falling out. These 
litde tubes were firmly attached to the great tube by means of 
sealing-wax. One of these little tubes communicated with the 
receiver by means of an elastic tube, the other by meags of a similar 
elastic tube with a curved glass tube, which conveyed the gases to 
the pneumatic tub. ‘The weight of the small receiver with the two 
elastic tubes was about 85 grains troy, and that of the tube con- 
taining the muriate of lime about 772 grains, 

To strengthen the glass tube that was to be exposed to the fire, I 
surrounded it with a piece of tin plate, very thin, and curved so as 
to form atube. This 1 kept fast by means of an iron wire that was 
wrapped round it. I was obliged to have recourse to this precaution, 
because no glass tube could have resisted the pressure of the mer- 
eury in the pneumatic trough, after the glass began to soften in the 
fire. 

The tube thus secured was placed between bricks, as may be seen 
in fig. 6 (in which however one of the two side bricks is not repre- 
sented). Fire was kindled round the anterior extremity of the 
tube, taking care to secure the posterior parts from its influence by 
means of a screen, represented at F, fig. 6. This screen had a hole 
in it, through which the tube passed ; and as the disengagement of 
gas began to slacken, | drew it by half an inch ata time towards 
the posterior end of the tube. By this means 1 was enabled to 
regulate the decomposition at pleasure. In most of my experiments 
1 burnt from five to eight grains troy of the substance under exami- 
nation mixed with from 60 to 40 grains of hyper-oxymuriate of 
potash. I took care to redden the anterior part of the tube before 
the heat began to act upon the mixture. The decomposition 
usually lasted from an hour and a half to two hours. 

{received the gases formed over mercury in a glass jar capable of 


* Imake these tubes in the following manner: I take a thin piece of caoutchouc, 
and heat ita littl, bend it, and cut off from the bendings a small portion with 
a pair of scissars, The cut surfaces unite together, and form atube, If they do 
not unite, let them be pressed with the nails against each others, taking care notte 
touch them with the Dogers, 
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containing 33 cubic inches, The carbonic acid gas was absorbed 
by caustic potash in a small glass exactly weighed, and represented 
of its natural size in fig. 5. The increase of weight of this small 
glass inditated the quantity of carbonic acid. 

The caustic potash employed in these experiments ought not to 
be heated red-hot beforehand, otherwise it will contain too little 
water for the formation of carbonate. It will soon become covered 
with a hard impenetrable crust, which will put an end to the 
absorption. We obtain it in a proper state when we evaporate it till 
it becomes hard on cooling. We cannot employ quick-lime, which 
absorbs scarcely any thing, while hydrate of lime lets go its water 
in proportion as it unites with the acid, and this water condenses in 
the glass jar. ‘To determine exactly the weight of the small glass 
containing the potash, I cork it well, and weigh it cork and all. 
Then I take out the cork, and cover the mouth of the glass with a 
thin piece of glove leather, which I fasten round its neck by means 
of a silk thread. It is then immediately introduced into the mer- 
curial jar. ‘That I may be able to regulate the movements of this 
little glass, I tie to its bottom a small iron wire, by means of which 
I could withdraw it out ef the jar, if that were necessary. The 
glass jar which I employed had a stop-cock at its upper extremity, 
to which I could attach a small air-pump., By this means | filled 
the jar with mercury. 

When the decomposition was finished, I removed the tube, D, 
fig. 6, from the mercurial trough, and wiped away the mercury 
that might be attached to it. 1 then cut the neck of the tube 
remaining in the fire at B by means of a file. Lastly, I separated 
the receiver from the tube filled with muriate of lime. I now re- 
moved the silk threads at A and C, and weighed the receiver 
together with the piece of glass cut from the great tube. I then 
removed this piece of glass, dried it thoroughly, and weighed it by 
itself. By subtracting this weight from the increase of weight in 
the receiver I learned the quantity of water contained in the 
receiver, I then weighed the tube with the muriate of lime, which 
never gained in weight more than O°1 grain, and often a great deal 
Jess. In this way I was sure of determining the whole of the water 
formed during the combustion ; and if in some cases the experi- 
ments have given inaccurate results, we are neither to ascribe this 
to the apparatus nor the method, but to the substances introduced, 
which were not absolutely dry. The only circumstance connected 
with the method which can occasion any inaccuracy with respect to 
the quantity of hydrogen is neglecting to pulverize the mass in a hot 
mortar. Error may result also if the hands of the operator be in a 
state of perspiration, or if he allows his breath to play upon the 
mass which he is pulverizing. I have always taken care to keep the 
mortar ag far off as possible, and to wear gloves during the whole 
arrangement of the experiment. We shall see by the analysis of 
oxalic acid haw delicate this analytical method is, and how exactly 
jt points out the most minute quantities of hydrogen, In that 
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analysis the water obtained from 690 grains did not exceed 0°3 grain 
in weight. . 

The small glass containing the, potash remained usually 24 hours 
in the gas, though five or six hours are sufficient. I then allowed 
the mercury to fall by opening the stop-cock, and Lremoved the 
jar to prevent any accident in withdrawing the small glass through 
the mercury. I removed the leather very quickly, and corked up the 
glass with the same cork that had been formerly employed. I then 
wiped its exterior surface clean, and weighed it. In several cases I 
examined the residual oxygen gas by burning it along with hydrogen, 
but never could discover the smallest trace of carbonic oxide, 

1 must observe that in these experiments a small quantity of car- 
bonic acid remains combined with the soda in the burnt mass. The 
oxide of lead decompuses the muriate of soda, aud forms a submu=- 
riate of lead, setting at liberty a corresponding quantity of soda. 
The free alkali seizes upon the carbonic acid requisite for its satura- 
tion, and of course this quantity remains in the burnt mass. It 
would be difficult to determine by a direct experiment the quantity 
of carbonic acid retained by the soda, because the greatest part of 
this carbonic acid may remain dissolved in the water requisite for the 
solution of the salts. But we may easily calculate that quantity ; 
for in the submuriate of lead the acid is combined with four times 
as much base as in the neutral muriate ; and consequently the oxide 
disengages a quantity of soda which requires, in order to become a 
subcarbonate, one-fourth as much carbonic acid as would be 
requisite to carbonate the whole oxide of lead present; that is to 
say, almost exactly one-twentieth of the weight of the oxide of lead. 
We must then in each experiment add this quantity of carbonic acid 
to what we obtain in the state of gas. But there is one exception, 
and that is in the analysis of oxalic acid, where a portion of the 
oxide of lead is always converted into peroxide, and this portion 
does not decompose the muriate of soda. 

There are in general three methods of determining whether the 
experiment has given an accurate result or not. ‘These are the 
following :— 

1. The repetition of it with the same result. This proves that the 
experiment has been well executed. But it does not decide whether 
we have a method of operating capable of giving a correct solution 
of the problem. For this purpose we must 

2. Examine if the loss, which represents the oxygen of the sub- 
stance analysed, be a multiple by a whole number of the oxygen in 
the oxide of lead with which it was united. If this be the case, 
we estimate the number of volumes of oxygen in the substance 
analysed the same as the multiple which it is of the oxygen in the 
oxide of lead. ‘Then we examine if the carbon and hydrogen 
constitute a certain number of entire volumes. In that case the 
experiment has every appearance of being exact. But still another 
check is requisite, without which we may still be deceived. We 
must 
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3. Examine if the substance can combine with the oxide of lead, 
or with some other binary oxide, in a greater proportion. In that 
case the number of times that the binary oxide is multiplied in the 
new combination points out whether the number of volumes of 
oxygen found be true or not; for example, if the number of 
volumes of oxygen in acetic acid be three, the subacetate ought to 
contain, combined with the same quantity of acid, either three or six 
times as much base as the neutral acetate, and not two or four times 
as much, as is obvious from the laws of definite proportions. Unfor- 
tunately this check can be applied only in a few cases. When it is 
wanting we must rest satisfied with the two preceding ones. Sup- 
pose, for example, that we have a vegetable salt to examine with a 
base of lead, and that this salt contains combined water, of which 
it cannot be deprived, and of the existence of which in consequence 
we cannot be absolutely sure; when we analyse it we find the 
elements of the water mixed with those of the acid; but we do not 
perceive this, because the hydrogen of the water constitutes a certain 
number of entire volumes, and because the oxygen is always a 
multiple of the oxygen of the base. In that case the third check 
proves the existence of water; but unless we can have recourse to 
it we are deceived by the analytical result, unless we can find an 
anhydrous combination of the acid examined, and expose it to an 
analytical experiment. 

If by these reflections the reader perceives on one side how 
necessary it is to be circumspect in these experiments, and to seize 
every circumstance that can throw light upon them, in order to 
avoid being deceived by false resemblances, I hope be will see 
equally on the other side that by careful experiments and due cir- 
cumspection we shall at last arrive at results respecting organic 
bodies almost mathematically exact, at least as far as the relations 
between their elements are concerned. 

I shall now say a few words on the method of obtaining and 
analysing combinations of the ternary oxides with oxide of lead. 
We prepare a combination of the substance to be examined and 
pure ammonia, and there ought to be no excess of alkali, A 
neutral solution of nitrate of lead is poured into this solution drop 
by drop, taking care not to add an excess of it, for in that case the 
precipitate often contains traces of nitrate, which cannot be removed 
by the most careful washing. We obtain the subsalts by digesting 
this precipitate, well washed, and dried in caustic and concentrated 
ammonia. ‘The washed precipitates are dried in the temperature of 
boiling water; or if exposure to the air be capable of altering their 
composition, we dry them in a vacuum, introducing along with 
them a quantity of sulphuric acid, having as large a surface as 
possible. ‘To deprive these vegetable substances, or their combina- 
tions, of all water chemically combined or mechanically adhering, 
I employed the following method :—I introduced the dried sub- 
stance into a flagon, the mouth of which I covered with paper. 
‘his flagon I plunged two-thirds into a sand-bath, which I had 


1814.) Elements of Organic Nature are combined. 409 


prepared, of a large porcelain mortar filled with sand, which ¥ had 
previously raised to the heat of 212° or 230°. I put this hot mortar 
under the receiver of an air-pump, along with a quantity of con- 
centrated sulphuric acid, and immediately pumped the air out of 
the receiver. I do not believe that many vegetable substances could 
retain water under such circumstances ; at least I do not think that 
any compound of them with oxide of lead could do it. 

We. must never employ acetate or subacetate of lead to form 
insoluble compounds between organic bodies and oxide of lead, 
because a part of the acetate combines so intimately with the preci- 
pitate that it cannot be separated by washing. Hence if we employ 
such a combination for an analytical experiment, the result becomes 
very incorrect, without our being able to perceive it. If this happen 
with the nitrate of lead, we always perceive it, because nitric acid 
is formed, which partly mixes with the water produced by the 
combustion, and partly passes over with the gas, which forms in 
consequence stains of oxide on the mercury. These circumstances 
occasioned me a great deal of trouble, for at the commencement of 
my experiments I employed the acetate of lead in preference, be- 
cause it is so easily decomposed. 

I analysed these vegetable salts with a base of lead in two ways : 

1. By means of sulphuric acid. ‘This method has the inconve- 
nience of depending on the dexterity of the operator. ‘The trans- 
vasations and filtrations of necessity occasion small errors in the 
result. 

2. By comlustion. 1 took a small capsule of glass, very thin. I 
weighed it, and put into it a determinate quantity of the salt to be 
analysed. I then heated the capsule by means of a spirit of wine 
lamp till all the vegetable matters were burnt. 1 then weighed it. 
The oxide of lead was then dissolved by distilled vinegar. I well 
washed the metallic lead left undissolved by the vinegar, and I 
weighed it anew. The weight of the lead shows how much oxygen 
must be added to the mass remaining after combustion to have the 
weight of the oxide of lead, and of consequence of the vegetable 
substances burnt. ‘This method gives results so uniform that not 
unfrequently in three or four subsequent analyses I obtained exactly 
the same weights. This method, however, has an inconvenience, 
but it is not considerable. ‘The combination is decomposed in such 
a manner as to produce in the first place a carburet of lead, which 
afterwards takes fire, and burns with such vivacity that a small 
quantity of the metal is driven off, and this causes a loss, which 
being added to the quantity of acid occasions a double error. 


( To be continued. ) 
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A Geognostical Sketch of the Counties of Northumberland, Durhout; " 
and Part of Cumberland. By Thomas Thomson, M.D. F.R.S. 


(With a Map.) . : 
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Il. The second formation to which I give the name of Neweastle 
Coal Formation, is of much more limited extent than the preceding. 
It begins at Morpeth, or a little to the north of it, and extends, I 
suppose, as far south as the river Tees; though of this 1 am not 
quite certain, as I did not examine that part of the country myself. 
lt extends about ten miles west from Newcastle. Its western 
boundary in the county of Darham, as;marked inthe map, is,pro- _- 
bably near the truth, as it was pointed out to me by some of Bia 
mining agents, who had the best opportunity of being acquainted 
with that part of the country. This formation in fact possesses the 
characters of the Independent Coal Formation, aswell as the pre- 
ceding; but I was led to consider it separately, because the galena 
veins do not penetrate it; a demonstration that it must have been 
deposited at a very different time from the preceding formation, 

The beds of which it is composed, like those of the preceding 
formation, dip towards the east, and crop out towards the west, so 
that in various places the beds of coal may be found at the surface. 
"Though I was at considerable pains to procure information respect- 
ing this formation, and though many faets were stated to me by 
gentlemen on whose veracity and intelligence I think I may rely, 
yet I do not conceive-myself so well informed respecting it as I am 
yespecting the preceding formation. I shall state, however, what I 
conceive to be its structure. a b 

The beds are $2 in number, and consist only of three different 
kinds of minerals; namely, coal, sand-stone, and slate-clay, which 
alternate with each other a great number of times. No lime-stone 
occurs in it, nor any green-stone or ‘basalt, ‘except in veins which 
traverse it, and which I shal! afterwards notice. 

1. It is not easy to determine the number of beds of > on 
account of the different depths at which the same bed occurs i 
different parts of the mining field, and on account of the various 
slips occasioned by the veins or ; which traverse the formation. 
J conceive the whole number to amount to 25 beds ; but a consi- 
derable number of these are insignificant in point of thickness. 
"The two most important beds by far are those distinguished by the 
names of High Main and Low Main. The thickness of the first is 
six feet, that of the second six feet six inches.. The Low Main is 
about 60 fathoms below the High Maint Betieel them oc¢cur eight 
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other beds of coal, one of which, called Coal Bensham, is four 
feet thick; and another, called Coal Yard Coal, is three feet thick. 
Seven beds of coal have been observed under the Low Main, some 
of which are of considerable thickness. The superior excellence of 
the coal found in this formation over every other is sufficiently 
wn. The quantity of coal raised annually in this district, and 
to London, and the whole east and scuth coast of Great 
Britain, is quite enormous. Shields and Sunderland are the two 
places from which they are exported, and a curious distribution of 
the trade has taken place, depending upon the size of the two 
rivers. ‘The Tyne vessels are larger, and therefore chiefly destined 
for the London market. The Wear vessels, on the contrary, are so 
small that they can make their way into the small rivers and har- 
bours all over the kingdom, and therefore they supply the whole 
east and south coast as far west as Plymouth. 

To form an idea of the quantity of coal contained in this forma- 
tion, let us suppose it to extend in length from north to south 23 
miles, and that its average breadth is eight miles. This makes a 
surface amounting to rather more than 180 square miles, or 
557,568,000 square yards. ‘The utmost thickness of all the beds of 
coal put together does not exceed 44 feet; but there are eleven 
beds not workable, the thickness of each amounting only to a few 
inches. If they be deducted, the amount of the rest will be 36 
feet, or 12 yards. Perhaps five of the other beds likewise should 
be struck off, as they amount altogether only to six feet, and there- 
fore at present are not considered as worth working. The remainder 
will be ten yards; so that the whole coal in this formation amounts 
to 5,575,680,000 cubic yards. How much of this is already re- 
moved by mining I do not know ; but the Newcastle collieries have 
been wrought for so many years to an enormous extent that the 

uantity already mined must be considerable. I conceive the 
quantity of coals exported yearly from this formation exceeds two 
millions of chaldrons; for the county of Durham alone exports 13 
million. A chaldron weighs 1°4 ton; so that 2°8 millions of tons 
of coal are annually raised in these counties out of this formation. 
Now a ton of coal is very nearly one cubic yard ; so that the yearly 
loss from mining amounts to 2°8 millions, or (adding a third for 
waste) to 3°7 millions of yards. According to this statement, the 
Neweastle coals may be mined to the present extent for 1500 years 
before they be exhausted. But from this number we must deduct 
the amount of the years during which they have been already 
wrought. We need not be afraid, then, of any sudden injury to 
Great Britain from the exhaustion of the coal-mines. It is necessary 


. to keep in mind likewise that I have taken the greatest thickness of 


the coal beds. Now as this thickness is far from uniform, a consi- 
deralle deduction (L should conceive one-third of the whole) must 
be made in order to obtain the medium thickness; so that we may 
state in round numbers that this formation, at the present rate of 
waste, will supply coal for LUO years ; but its price will be con- 
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tinually on the increase, on account of the continually increasing 
expense of mining. 

I have already on a former occasion stated my opinion respecting 
the mode of working the collieries practised here, and indeed all 
over the kingdom; and have seen nothing in my late visit to induce 
me to alter that opinion, Delicacy would have prevented me from 
venturing to state that opinion; but the numerous lives sacrificed to 
the present system, and the increase of the danger as the mines get 
deeper, render silence on the subject improper, if not criminal.* 

2. The sand-stone in this formation is known by the name of 


* From a letter in the Philosophical Magazine for October, p, 303, subscribed 
4n Engincer, it would appear that some observations of mine in the Annals of 
Philosophy, vol. iii. p. 434, have been misunderstood by the class of men 16 
whom they were chiefly directed. I shall therefore take this opportunity of stating 
them more explicitly. 1, Fire-damp has been repeatedly analysed by myself aud 
others, and found always to consist of pure carbureted hydrogen gas without any 
mixture of sulphureted hydrogen gas. I have spent many hours in coal-mines 
Without ever perceiving the smell of sulphureted hydrogen gas. These facts induce 
me to believe that sulphureted hydrogen gas is not formed in coal-mines. Now I 
do not see how iron pyrites (a compound of iron and Sulphur) can contribute to the 
formation of carbureted hydrogen (a compound of carbon and hydrogen), But if 
this Engineer can show us in what manner pyrites can contribute to this formation, 
he will be ia the right to say that the explanation of my Newcastle correspondent 
was very probable; but he has no right to draw any such inference till such an 
explanation is offered. 2. 1 spent 25 years of my life in a coal country, and in 
different parts of it, at Stirling, in Fife, in Mid-Lothian. During 12 years of that 
time I was interested in the subjeet of coal-mines, in consequence of the branch 
of science to which [had attached myself. Uunever during that time heard of a 
single explosion from fire-damp in any of these mines; yet if they had occurred 1 
think F must have heard of it. About Glasgow explosions from fire-damp never 
take place. This is the case also at Tweedmouth ; but explosions take place at 
Borrowstonness, at Newcastle, in Staifordshire, and in the neighbourhood of 
Bristol. Now in Mid-Lothian, at Stirling, Glasgow, Tweedmouth, the mines are 
shallow; at Borrowstonness, Newcastle, Staifordshire, Bristol, they are deep. 
What other inference can be drawn from this than that fire-damp only accumulates 
in deep mines. I conclude from it that fire-damp is formed very slowly. Weeks, 
probably months, or even years, elapse, before it is evolved in sufficient quantity 
to become dangerous. ‘Whe fire-damp in deep coal-mines has probably been accu- 
malating for ages; and unless the mode of ventilation were very imperfect indeed, 
it would make its escape before it became dangerous in point of quantity. 3. The 
Engineer observes that ldo not seem to be aware that the accidental and progressive 
falling of the roofs of most coal-pits occasivns numerous higher places, or dome- 
like cavities, above the old hollows, and even over the gates and passages in too 
many instances, wherein it is impossible to prevent the lighter gases, where they 
abound, from accumulating. Now I beg leave to inform this Engineer that T am 
perfectly aware of all this, and more than this; and that these are the very defects 
ip the present system to which I alluded, As long as they exist it will be impos- 
sible to free coal-pits from fatal accidents from fire-damp. The coal engineers, I 
know, universally affirm that these are defects which it is impossible to remedy ; 
but 1 own that Lam not disposed to admit of such sweeping conclusions, nor to 
believe that the art of coal-mining has already reached its utmost limit of perfec- 
tien. It would be convenient for these gentlemen to be provided with a demon- 
stration of such impossibility of improvement. If they were to apply to Dr. 
Oliothus Gregory, who has a knack of demonstrating impossibilities, it is probable 
that he would supply them to their satisfaction, JT admit without hesitation that 
the present system is so bad that it does not admit of remedy in old collieries; but 
this is no reason why new collieries should not be constructed on more scientific 
principles, should think more highly of 4n Ungincer than I do at present, if he 
would turn his attention to improving the present wretched mode of ventilating coal- 
mines, instead of giving his opinion on topics which he obyiously has not examined, 
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post ; for it is curious that the name of all the rocks in the coal and 
lead mining districts are quite different from each other. The 
colliers and lead miners have little communication with each other. 
Their mode of working is quite different, so that they cannot supply 
each others’ places. ‘The colliers appear to my eye to be a stouter 
and healthier race of men than the lead miners. There are about 
25 beds of sand-stone in the Newcastle Coal Formation, some of 
them of considerable thickness, but the greater number thin. The 
stone is usually fine-grained. It is soft, and not very durable when 
used as a building stone. Its colour is most commonly grey, with 
a shade of yellow; but its appearance must be familiar to every 
person who has visited Newcastle, as many houses in that town are 
- built of it. There is a free-stone bed in the hill to the south of 
Newcastle, called Gateshead Fell, which makes excellent grind- 
stones. Accordingly almost all the grind-stones used in Great 
Britain, and indeed on the Continent also, are made here. 

3. The slate-clay in this formation is called metal-stone, and is 
usually distinguished by prefixing the name of its colour. Thus 
some heds of it are called blue metal-stone, others grey metal-stone. 
When very much indurated it is called whin; for 1 did not find this 
name applied to sand-stone by the Neweastle colliers ; probably 
because their sand-stone is always soft. ‘The number of slate-clay 
beds is about 32; and they are usually thinner than the sand-stone 
beds with which they alternate. Both the sand-stone and slate-clay 
form the roof and floor of coal-beds, but the latter much more 
frequently than the former. JT have observed both in immediate 
contact with the coal, without the smallest sensible alteration in the 
properties of this combustible substance. 

4. The number of veins, or dykes, as they are called, traversing 
this formation is very considerable. They seem to run in all diree- 
tions. ‘The most celebrated of them all is called the Great Dyke, 
not in consequence of its size, which is very inconsiderable, but 
because the beds on the north side of it are thrown down 90 
fathoms. Its direction is N. N. E. and S.S.W. It enters the 
sea a little to the south of Hartley, or about three miles north of 
Shields; and, running westwards, crosses the Tyne at Lemington, 
nearly opposite to Blavdon, about four miles west from Newcastle 
Bridge. It continues in the same direction as far as it has been 
traced. This vein is only a few inches thick, and it is filled with 
soft clay and slate-clay. 

There is another very considerable dyke, which appears first at 
the sea side at North Shields, and, running in nearly a due west 
direction upon the north side of the Tyne, passes throngh Chapel 
Hill, a little to the north of Newburn-on-the-Tyne. Jt has been 
traced still farther west in the same direction. This vein is filled 
with sand-stone, which 1 consider as a very curious circumstance. 
1 am not sure that any similar vein has ever before been observed in 
a coal-field. It occasions no shift in the position of the beds, and 
on that account has acquired but little celebrity among the colliers F 
but mineralogists, 1 flatter myself, will do it more justice. 
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There is another dyke, which occurs about ten miles west from 
Newcastle, and probably rises to some height above the surface of 
the ground ; for it is known by the name of Coaley Hill. I did 
not myself see it ; but I saw abundance of its contents as they are 

- driven to Neweastle, and used as stutf for mending the roads. The 
substance was basalt, rather lighter coloured than usual. It con- 
tained Jarge crystals of felspar, and very minute black crystals, 
which were probably augite. In some specimens there are round 
cavities filled with chalcedony, I was not so lucky as to observe an 
specimens of green-stone ; though the existence of this basalt dyke 
renders it very probable that dykes of green-stone likewise occur in 
this coal-field.. Various dykes occur between the rivers Tyne and 

/ Wear, and the beds in consequence are so much deranged that I 
have a strong suspicion that some confusion exists with respect to. 
the identity of the different Tyne and Wear coal beds. 

. | was led to expect from various accounts which 1 had received 
that the coal in the neigbhourhood of these dykes would he greatly 
altered in its quality, and would be similar in appearance to coke; 
but I was not lucky enough to witness any such alteration, though 
I examined the coal in the neighbourhood of various dykes, both at 
Tweedmouth and Newcastle, with considerable attention. Such 
occurrences, therefore, must be rare, and like the disappearance of 
the fluor spar in the galena veins, 1 am afraid that in the present 
state of our knowledge we cannot hope to be able to account for 

_them in a satisfactory manner. 

As the small coal cannot be sent to London, or sold to advantage 
on the spot, great quantities of it are often piled up near the mouths 
of the coal-pits. These masses of coal frequently take fire of them- 
selves, and burn for a good many years with great brilliancy. Two 
such heaps in combustion may be seen at present on the north side 
of Newcastle. If you travel from Berwick to Neweastle, and enter 
this last town in the dark, about three miles from the town, you see 
two immense fires; one on the left hand, about three miles from 
the road, which has been burning these eight years. The heap of 
coal is said to cover 12 acres. ‘he other, on the right hand, is 
nearer the road, and therefore appears more bright; it has been 
buruing these three or four years. These fires are not visible during 
the day, but only during the night. It has often occurred to me 
that this small coal might be converted into coke with profit, and 
certainly in all cases where coal gas is wanted it would answer. as 
well as any coal whatever. 

II. The third and last formation of these counties is the Mag- 
nesian Lime-stone Formation. Though I now regard it as of 
considerable importance, | must acknowlege with regret that my 
examination of it was very superficial and imperfect. WhenI went ~* 
to Sunderland I was not aware of the nature of the country, and I 
was so unwell that I found myself unable to travel over the country . 
sufficiently to determine the requisite points. My account, there- 
fore, will not only be very imperfect, but unsatisfactory, as far as 
the limits of this formation goes. I traced it from the river Tyne 
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along the coast some miles beyond Sunderland Bridge. I do not 
know whether it goes so far south as the Tees, but am inclined to 
suspect that it does. It may be even connected with the magnesian 
lime-stone of Yorkshire and Derbyshire, analysed many years ago 
by Mr. Tennant; but the determination of this point must be left 
to future observers. It seems to be broadest upon the banks of the 
Wear; but I do not conceive its greatest breadth to exceed four or 
five miles. 

I do not know its thickness ; I have seen quarries which appeared 
to my eye nearly 100 feet deep. The surface is uneven, rising into 
round backed hills, or rather knolis, for they scarcely exceed 20 or 
30 feet in height. ‘The thickness cannot any where be very consi- 
derable, as coals have been wrought under the magnesian lime-stone 
west from Sunderland. No pit indeed, as far as I know, has been 
sunk directly through the lime-stone to the coal beds; but coal 
beds have been followed and wrought after they have passed under 
this lime-stone. 

To form some notion of the position of this rock, I examined 
four different hills, which had been long wrought to a great extent, 
and were therefore well exposed. ‘Three of these hills were com- 
posed of distinct beds, dipping very gently to the south-east; but I 
could not perceive any appearance of stratification in the fourth hill. 
Whether this was owing to the action of the weather, for it alone of 
all the four was not wrought as a mine, or that no strata in fact 
existed, I cannot say; but I observed two other differences between 
them no less striking. The stratified hills had a crystalline texture, 
a glimmering lustre, and abounded in crystals, which on the spot I 
considered as swine-stone, and which, when rubbed, gave out a 
strong bituminous odour ; but I cannot find that this is the case with 
any of the specimens which I brought with me. Hence I am 
unable to determine whether I was mistaken in my observations or 
not ; and I wish that some gentleman on the spot would examine 
the matter anew. Building Hill is the place where these crystals 
most abound. I analysed some of them, and found them destitute of 
magnesia, or at least very nearly so. The hill, in which no stratifica- 
tion could be perceived, was composed of a porous soft stone, and 
was full of the casts of shells, corals, and other marine productions. 

There is a very extensive quarry, called Fullwell, about a mile 
north of the Wear, at Sunderland Bridge. Above the rock there 
are a few feet of earth (probably decayed lime-stone), which is full 
of round lime-stone balls, of various sizes. ‘They were sometimes 
quite spherical, aud sometimes botryoidal. In the centre of each 
ball there oceurs a small cavity, the walls of which are lined with 
minute crystals. The internal colour-in some balls is light ochre- 
yellow, in others yellowish-grey; lustre, glimmering; fracture, 
even, splintery. There are eyident traces of a tendency to crystal- 
lization, especially towards the surface of the ball, and then the 
lustre is more considerable; very solid, and difficultly frangible ; 


harduess, that of limestone ; specific gravity, 2°649, ‘These balls, 
lL 
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though occurring in a magnesian lime-stone quarry, contained no 
magnesia, but consisted of carbonate of lime coloured with iron. 

I find a considerable difference in the chemical composition of 
the magnesian lime-stone brought from different quarries. I shall 
therefore give a description and analysis of the diflerent specimens 
I brought with me to London. My method of analysis was this :— 
The specimen was dissolved in nitric acid, and the loss of weight 
considered as carbonic acid. A ange of sulphuric acid capable 
of saturating the same quantity of base as the carbonic acid driven 
off was now put into the liquid, and it was distilled to dryness in a 
retort. Distilled water was poured upon the dry residue, and 
allowed to remain till it had dissolved the sulphate of magnesia. 
The whole was then thrown upon a filter. The liquid that passed 
through was evaporated to dryness, exposed to a red heat, redis- 
solved in water, and a little alcohol being added to the liquid, it was 
again filtered. By these repeated filtrations all the sulphate of lime 
was separated. It was‘heated to redness, and weighed: The sulphate 
of magnesia, being evaporated to dryness, was also exposed to a red 
heat, and weighed. I conceive this method, though’ perhaps not 
rigidly precise, yet as coming very near the truth; and it has the 
great advantage of being very simple, which in chemical analysis is 
a point of primary importance. OSE 


1. Magnesian Lime-stone from Building Hill, near Sunderland. 


This hill constitutes a hard stratified rock, and is not the least 
porous. Colour white, with a considerable tint of ochre-yellow, 
chiefly passing through it in small stripes ; fracture, splintery; lustre, 
dull, or scarcely glimmering ; fragments, indeterminate, sharp- 
edged; ‘translucent on the edges; semi-hard; readily scratched 
with a knife; sp. gr. 2‘791. This variety dissolves very slowly in 
acids, and therefore must be reduced to a fine powder in order to 
determine the proportion of carbonic acid which it contained. Its 
constituents were, 


Carbonate of lime .......... LYE bBe 
Carbonate of magnesia........0.-.2. 40°84 
Carbonate of iron........ RN rnd 233036 
Insolublé matter. 22 00 eos 2:00 

10000 


2. Magnesian Lime-stone from Humbleton Hill, near Sunderland. 


This hill is composed of porous lime-stone, full of casts of shells, 
and marine remains, and has no marks of stratification. 

Colour cream-yellow, here and there tinged ochre-yellow, and in 
one or two points I observed dots of peach-blossom red; fracture 
uneven, in some places imperfectly conchoidal ; opaque ; hardness 
rather greater than that of calcareous spar ; scratched by fluor spar, 
but not readily; fragments indeterminate, rather sharp-edged ;: 
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lustre glimmering, from a few small crystals of calcareous spar, or 
bitter spar, interspersed ; specific gravity 2-637 ; but as the stone is 
very Porous, that was probably below the truth. Its composition 
was as follows :— 


Carbonate. of dime ,.;. a....6sssveees. 5150 
Carbonate of magnesia...........+6. 44°84 
Jnedluble.mattety > sieves siosine cor ba 2b hi60 
BUGS via a ancttty 2 LORE wpesl> Gavkiia 4a ee 


100-00 


I find the carbonate of magnesia in these lime-stones composed 
of one atom carbonic acid and one atom lime. This variety dis 
solves in acids as rapidly as pure carbonate of lime. 

I cannot find that any of the shells which occur in this rock have 
been hitherto described by conchologists. None of them are known 
to exist in a recent state upon our coasts. But that they are sea 
shells I consider as demonstrated by the impressions of fustras, 
which are visible in different parts of the stone, and by casts of 
corralines, which are not uncommon in it. 

The most curious shell has some resemblance to a shell observed 
by Martin in the magnesian lime-stone of Bredon, in Derbyshire, 
and probably constitutimg a species of the same genus.’ Mr. Sowerby 
has, in his Mineral Conchology, Tables 68 and 69, given figures of 
various shells allied to it, most of which he got from Dr. Fleming, 
of Flisk, Fiteshire. Mr. Sowerby has constituted these shells into 
anew genus, to which he has given the name of producta. Our 
shell, then, seems to be a species of producta. Mr. Sowerby con- 
ceives that he can distinguish no fewer than casts of five species of 
producta in the specimen which J] brought from Humbleton Hill. 

Another very perfect cast appears to be a new species of pecten. 
There is a small cast of a shell which Mr. Sowerby thinks like the 
terebratula subrotunda. These, with various casts of encrini, are 
all the shells that | have been able to observe. From these shells it 
is obvious that this magnesian lime-stone was deposited at the, 
bottom of the sea, and that, though the most recent of all the beds 
existing in the county of Durham, it mustbe of very ancient date, 
since the ‘deposition must have taken place before the existence of 
the shell fish which at present live upon our coast. 


3. Flexible Lime-stone from Marsdon Rock, on the Sea Shore five 
Miles north. of Sunderland. 


I did not visit this rock myself; but got the specimens of it, from 
which my examination was made, from, Dr. Reid Clanny, of Sun- 
derland, to whose mineralogical zeal 1am indebted, not only for 
my knowledge of the éxistence of this curious rock, but for the 
opportunity of examining all the spots which attracted my attention 

in the neighbourhood of Sunderland. Ail the specimens which I 
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got had been cut into long thin plates, and consisted of two layers, 
each about one-eighth of an inch thick, lying upon each other, but 
admitting of an easy separation. These thin plates are very fléxible. 
When held by the two extremities the middle bends several inches; 
but it does not possess the smallest elasticity. 

Colour cream-yellow, differing in intensity in different parts ; 
some specimens have nearly a tile-red colour, and here and there 
streaks or bands of this colour occur in the cream-yellow similar to 
what we observe in ribbon jasper. ° 

Fracture even, earthy; soft; cannot be scratched by the nail, 
but yields very easily to the knife; the fracture in the great is pro- 
bably slaty. i 

Lustre dull; opake; fragments indeterminate ; specific gravity 
2°544; but as the stone is porous, this is probably below the truth. 
Its composition I found as follows :— 


Carbonate of lime...... ss ach i apieceoas| 0 
Carbonate of magnesia.......... 20s = 02 ae 
Tosoluble mater. sie, cast ds eucelte wiele 3) RL 
MOOS Sree 5, Sayan s alae aad Sos caste eres CieeeAeeee 


100°00 


It dissolves in acids as readily as common carbonate of lime. 

This magnesian lime-stone has been long burnt in prodigious 
quantities in the neighbourhood of Sunderland, and sent coastways 
both to the north and the south. It goes in great abundance to 
Aberdeenshire. As no complaints have ever been made of its being 
injurious when employed as a manure, it would be curious to know 
whether this circumstance be owing to the soil on which it is put, 
or to the small quantity of it used, in consequence of its price, 
occasioned by the Jong carriage ; for it appears from Mr. Tennant’s 
statement that at Ferrybridge the farmers are aware that it does not 
answer as a manure so well as pure carbonate of lime. 

In the preceding rapid sketch I have taken no notice of some 
small patches of the newest floetz trap which occur towards the 
north-east parts of Northumberland. { examined several of these 
places about four years ago, and found them to consist of green- 
stone rocks seemingly deposited above the Independent Ceal For- 
mation. This is the case with the rock on which the castle stands | 
in Holy Island. The basis of this island is lime-stone. The same 
thing occurs at Bamborough Castle, and in several hills in the 
neighbourhood of Belford. These facts may have some interest to 
the geologist, though I did not consider them as of sufficient im- 
portance to interrupt the very general view of the structure of thesé 
counties which I have now given. 

I shall terminate this essay with a list of some of the most re- 
markable terms connected with mineralogy peculiar to the counties 
ef Northumberland, Cumbeiland, and Durham; and I shall give 
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their meaning in the common mineralogical language which has 
been adopted in this country. Such a list may be of some little 
service to future mineralogists :— 


Flats....... A swelling out of the vein. 

Forehead. ... Extremity of the working of a mine. 
Girdle ..... A thin hard bed of slate-clay or sand-stone. 
Groove*.... A mine. 


Bazile. 0x: Sand-stone. 
Metal-stone.. Slate-clay. 
Plate «ch, «02% Slate-clay. 


Post ....... Sand-stone. 

Rider ...... The upper part of a vein. 

Scarr ...... Arock. 

Shiver...... Slate-clay approaching to shale. 
Sill. 5.5/6 «jae A bed. 

Sulphur .... Iron pyrites. 

| Clay. 

Whynn .....Hard sand-stone or slate-clay. 


These I conceive to be the most striking terms, and the most apt 
to puzzle strangers. 


a 


Arric.e III. 
Mineralogical Observations. By Professor Jameson. 


A KnowLence of the various appearances presented by cotem- 
poraneous imbedded masses and veins, and of the relations of beds 
and strata to each other, not only facilitate mineralogical investiga- 
tions, but also aid us in our geognostical speculations. In the 
second volume of the Memoirs of the Wernerian Society 1 have 
already touched on these subjects; and I shall now add some facts 
to those already stated in that work. 


1.—On Cotemporaneous Masses. 


1. In granite mountains we sometimes observe portions of gneiss, 
mica-slate, clay-slate,’ and also of porphyry, syenite, and trap, 
varying in size from a few inches to many fathoms. These masses 
are to be seen passing by imperceptible shades into the bounding 

nite; thus showing that they are of cotemporancous formation 
with it, and are not fragments, as has been frequently maintained. 


* This is exactly the Swedish word grufve, which has the same meaning, and 
almost the same sound, 
2D2 
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Appearances of this kind occur in the granite of Braemar, of Aber- 
deen, and other districts in Scotland.* 

2. In gneiss districts we occasionally observe masses of granite in 
the gneiss, from a few inches to many fathoms in extent.’ These 
vary in shape, being round, oval, sharp-angular, blunt-angular, or 
with long arms shooting from them into the bounding rock in the 

‘form of veins. They are often observed passing into the bounding 
gneiss ; a proof of their being of cotemporaneous formation with 
it. Interesting appearances of this kind eccur in the bold rocky 
coast which extends from Aberdeen to Finen. In the country 
immediately above this coast we meet with hillocks of granite rising 
through the gneiss; these are cotemporaneous masses of granite in 
the gneiss, and not portions of the older or central granite. 

3. In districts composed of syenite we frequently’ observe im- 
bedded portions of porphyry and trap. These vary im size, from a 
few inches to many fathoms, and pass gradually into the bounding 
syenite ; thus proving that they are of cotemporaneous formation 
with it. The rocky coasts around Peterhead, the syenite of Glen 
Tilt, and the syenite hills of Galloway, afford fine examples of 
these appearances. _ It is of consequence to attend to the distinction 
here pointed out, otherwise we run the risk of confounding together 
in our descriptions the syenite, porphyry, and trap formations, and 
might be led to describe a country as composed of three formations, 
when in reality it-contained but one. Such mistakes can scarcely 
be committed when we have a coast to describe where the appear- 
ances are almost always well exposed ; but in the interior, where 
the rocks are much hid, the error has been fallen into. 

4. In mountains of coarse granular granite we frequently meet 
with variously shaped imbedded: portions of small granular granite. 
These at first sight might be confounded with fragments; but the 
fact of many of them passing into the bounding rock shows that 
they are cotemporaneous formations. It is worthy of remark, that 
these imbedded portions have sometimes a globular or oval form, 
but a slaty structure ; and that, when many of them occur together, 
an appearance is formed precisely like that exhibited by topaz rock; 
that is to say, the mass is granular in the large, and slaty in the 
small. ¢ 

5. Masses of lime-stone of considerable purity occur in some 
districts imbedded in calcareous sand-stone ; these are sometimes of 
considerable magvitude ; and being in general more compact than: 


* It is probable that some bills of gneiss, porphyry, &c. in granite districts, 
are cotemporaneous masses imbedded in the granite, and portions of the gneiss or 
porphyry formations, f : 

+. We sometimes meet with veins of compact gneiss or of granite so dark © 
‘coloured that they might be confounded with basalt, or some rock of the trap 
series. I suspect some of the trap veins described as occurring in granite are of 
this nature, . 

* "+ The topaz rock may be mentioned as an exemple of a rock formed by crys- 
tallization, yet having a striking brecciated uc copglomerated aspect. 
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the sand-stone, are observed projecting from the strata where the 
rocks have been much exposed to the action of the weather. Masses 
of this kind at first sight appear to be fragments of lime-stone; but 
I satisfied myself that such of them as 1 had an opportunity of 
examining are of cotemporaneous formation with the sand-stone, 
because they exhibit appearances similar to those presented by, 

ite in gneiss and gneiss in granite. This calcareous sand-stone 
is met with in East Lothian. 

6. The same bed of sand-stone occasignally varies much in colour 
and hardness; thus one part of it will be red, and rather soft, 
serving as a basis in which white and harder portions are contained; 
or the general mass of the bed will be white and soft, and include 
harder masses of a red variety. These included portions, like the 
masses of granite in gneiss, vary in shape, being round, oval, 
angular, with projecting arms like veins ; and they have either the 
same simple granular structure with the sand-stone in which they 
are contained, or they have a granular structure, and the sand-stone 
in which they are contained a slaty structure; thus affording an 
example in sand-stone of an analogous appearance to that observed 
in gneiss when it includes cotemporaneous portions of granite. We 
may mention the sand-stone of Arran and of East Lothian as afford- 
ing instances of the appearances just described. ; 

7. In strata of sand-stone, as in those belonging to the first floetz 
or old red sand-stone, and the coal formation, we sometimes meet 
with imbedded portions of porphyry, amygdaloid, basalt, green- 
stone, and trap tuff. These vary in shape and magnitude, and are 
to be observed passing imperceptibly into the sufrounding sand- 
stone ; thus showing that they are cotemporaneous, not fragmented 
masses, When the imbedded trap rocks are very compact, and the 
sand-stone comparatively loose in its texture, it sometimes happens, 
particularly on sea coasts, that the softer sand-stone is partly carried, 
away, and the harder, or trap rocks, appear rising through the, 
sand-stone, just as we observe harder sand-stone rising through 
softer, a granite through gneiss, and might be confounded with the 
outgoing or crop of a vein, or some other repository. ‘There are 
examples of this appearance in different places on the sea coast of 
Scotland. 

8. The slate-clay of the coal formation, as well as that which 
occurs in the old red sand-stone, occasionally alternates with beds 
of green-stone, and sometimes it contains imbedded portions of 
that rock. ‘These portions have all the marks of cotemporaneous 
formation, and therefore bear the same relation to the slate-clay in 
which they are contained as the granite masses already mentioned 
bear to the gneiss. ‘There is an example of this appearance near 
Aberdour, in Fyfeshire. 

9. In the old red sand-stone of the middle division of Scotland,* 


* The middle district includes that part of Scotland which is contained between: 
Firth of Forth and the chain of lakes extending from Inverness to Fort 
‘illiam, 
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in that of Dumfrieshire, and the Island of Arran, there are beds of 
a compact splintery lime-stone, which occasionally contain imbedded 
masses of lirmme-stone, varying in magnitude and figure; and even 
whole beds occur principally composed of these masses, and have 
thus a brecciated or conglomerated aspect. That the imbedded 
portions are not fragments, and consequently the conglomerated 
beds not of a mechanical nature, may be inferred from this fact, 
that an uninterrupted transition is frequently to be observed from 
the uniform compact lime-stone to the angular concretions or frag- 
ments, resembling what is observed in the transition from compact 
into granular lime-stone, or from compact into granular galena. 

10. In the great beds of trap tuff, that occur in the old red sand- 
stone and the coal formations in the middle and southern divisions 
of Scotland, we sometimes observe globular and other shaped 
masses of tuff, which in a superficial view have much the appear- 
ance of fragments or rolled masses. A careful examination of them 
shows that they are of the same general nature with the basis in 
which they are contained; further, that they pass gradually into that 
basis; so that it is sometimes difficult to point out the line of sepa- 
ration between the basis and the imbedded mass. Hence we infer 
that they are not fragments, but formed at the same time with the 
inclosing rock. 

11. Lime-stone sometimes occurs in the form of beds in slate- 
clay, and occasionally imbedded in it in masses, varying in size and 
shape. The imbedded masses are sometimes so much intermixed 
with the slate-clay that an uninterrupted transition is to be traced 
from the one into the other; in other instances the imbedded 
masses are distinctly separated from the slate-clay at their line of 
junction, and have very much the appearance of fragments ; but 
these are not fragments, as is evident from their forming one 
extremity of a series, the opposite extremity of which is calcareous, 
or even pure slate-clay. 

12. Sand-stone occasionally occurs in imbedded masses in slate- 
clay, exhibiting the same geognostic relations with the lime-stone 
and slate-clay just mentioned. Hence these masses are to be con- 
sidered, not as fragments, but as having been formed at the same 
time with the inclosing slate-clay. 


I1.—On Cotemporaneous Masses and Veins occurring together in the 
same Mass of Rock. 


We sometimes observe within a short space, as a few hundred 
yards, in the same tract of country, beds, imbedded masses, and 
cotemporaneous veius, of one rock in another: thus in primitive 
mountains we occasionally meet with clifis of which the predomi- 
nating rock is gneiss, subordinate to which there occur beds, im- 
bedded masses, and cotemporaneous veins of granite; in other 
instances the predominating rock is granite, in which there occur 
beds and imbedded portions of gneiss.* Appearances of this kind 


* The cotemporaneous masses of guess in gtanite appear occasionally to 
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are to be seen in the gneiss and granite of Aberdeenshire. Similar 
phenomena occur in floetz districts : thus we occasionally meet with 
beds, imbedded masses, and cotemporaneous veins, of amydgdaloid 
or trap tuff in a mass of sand-stone of no very great extent, and 
conversely similar repositories of sand-stone occur in masses of tuff 
or amygdaloid. In such cases the solution appears to have con- 
tained at the same time all the ingredients of which the different 
rocks are composed, and these have been separated from their 
menstruum into the form they now possess by specific attractions 
taking place amongst the particles. Were we inclined to venture 
farther in the hazardous field of geological speculation, we might 
conjecture that cotemporaneous formations taking place still more 
on the great scale might have given rise to the conical and tabular- 
shaped hills of certain floetz formations, and that the figures of 
many hills composed of rocks formed from a state of solution depend 
in some degree on their mode of crystallization. 


Ill.—On the Intermixture of Beds and Strata at their Junctions. 


The opinion held by some observers that strata and beds are 
seldom intermixed at their line of junction, and that transitions 
from one bed into another very rarely occur, cannot be considered 
correct, as will appear from the following statement :— 

1. Beds of granite in gneiss are sometimes distinctly separated 
from the bounding rock ; in other instances an uninterrupted tran- 
sition is to be observed from the granite into the gneiss, or the 
granite is interrupted with the gneiss at their line of junction. 
Similar appearances are to be observed in the beds of gneiss that 
occur in granite. 

2. Beds of granular quartz, much resembling sand-stone, some- 
times alternate with granite : these beds are either distinctly sepa- 
rated from the granite at their line of junction, or they are inter- 
mixed, and veins of the granite shoot into the quartz, and veins of 
the quartz into the granite. Alternations of granite and quartz 
occur in the district of Braemar, in Aberdeenshire. 

3. Beds of green-stone frequently occur in clay-slate : sometimes 
they are distinctly separated from the clay-slate at their line of 


junction with it; in other instaaces the two rocks are intermixed at 


their line of junction ; and occasionally a gradual transition is to be 
observed from the green-stone into the clay-slate. 

4. Beds of hornblende-rock and hornblende-slate in gneiss and 
mica-slate are either distinctly separated from the bounding rock, 
or they are intermixed with it at their line of junction ; and some- 
times it is intermixed with hornblende, and gradually passes into 
the hornblende rocks. 


have the stratified structure, and the strata are variously inclined, a fact which 
shows that the slaty and stratified structures are sometimes independent of succes- 
sive deposition, and that variously inclined strata can be formed independent of 
any inequality of the fundamental rock, or without the aid of a subterraneous 
power, 
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5. Beds of granular lime-stone in granite, gneiss, mica-slate,. 
and clay-slate, are sometimes intermixed with these rocks at their 
line of junction, or pass by almost imperceptible gradations inte 
them, particularly into the gneiss, mica-slate, and clay-slate. 

6. Beds of granite in grey-wacke are either distinctly separated 
from it at their meeting, or they are much intermixed ; and it 
frequently happens that there is a beautiful and distinct transition 
from the granite into the grey-wacke. : 

7- Beds of flinty-slate frequently occur in clay-slate: sometimes 
the two rocks are distinctly separated ; sometimes they are inter- 
mixed at their junction ; and in other instances we observe the 
clay-slate becoming gradually more silicious, and at length passing 
into the flinty-slate. 

8. Beds of granular quartz or sand-stone occur in clay-slate: 
these beds in general are separated from the slate at their junction ; 
but instances occur where they are intermixed, and also-where the 
slate becomes gradually more silicious, and at length passes into 
the sand-stone. 

9. Beds of amygdaloid, sometimes of vast magnitude, oceur in 
the old red sand-stone formation ; the amygdaloid is occasionally. 
intermixed with the sand-stone where they meet, or there is a 
gradual transition from the one rock into the other. 

10. Beds of trap tuff occur in the old red sand-stone and coal 
formations ; these, like the beds of amygdaloid already mentioned, 
are either distinctly separated from the bounding rock, or they are 
intermixed with it, or gradually pass into it. 

11. Green-stone occurs frequently in beds in the old red sand- 
stone and coal formations, and exhibits precisely the same relations 
as the amygdaloid, trap tuff, &c. 


ArticLe IV. 


On some Unknown Combinations of Chromic Acid with different 
Bases.* By Professor John, 


I unDERTOOK these experiments with a view of filling up some 
gaps which still exist in the table of chromates; but I must acknow- 
ledge that thet do not possess the accuracy which might have been 
obtained by performing the experiments upon a larger scale. When 
We attempt to crystallize salts in small quantities we have often to 
struggle with: insurmountable difficulties; and even in the most 
favourable circumstances, it is very difficult to determine the state 
of small, and often imperfectly formed, crystals. 


* Translated from Schweigger’s Neues Journal fiir Chemie und’ Physik, iii, 378. 
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1. Chromate of Soda. 


Chromic acid neutralized with soda forms a dark yellow solution, 
which by spontaneous evaporation forms thin six-sided tables with 
two long and four short faces. They are transparent, easily soluble 
in water, and do not alter vegetable blue colours. They are not 
entirely insoluble in alcohol, but require a considerable proportion 
of that liquid to dissolve them. 


2. Chromate of Potash. 


Chromic acid dissolves potash, and at the same time lets fall a 
small quantity of green oxide.* The orange-coloured solution has 
a great tendency to efflorescence, especially when little pieces of 
wood are introduced into it. 

Chromate of potash, when rapidly evaporated, forms a yellow 
saline mass; when more slowly evaporated, it forms four-sided 
tables ; they are not altered by exposure to the air, are transparent, 
and have an Aurora-red colour. 


3. Chromaie of Ammonia. 


This compound effloresces, and forms dendritical crystals, while 
a brown powder separates, which is oxide of chromium. It is 
formed in consequence of the decomposition of the chromic acid by 
the ammonia, and appears as often as the salt is dissolved in water, 
and allowed to eflloresce. When this salt is exposed to a red heat, 
it is completely decomposed. 


4. Chromate of Glucina. 


Glucina thrown down by carbonate of potash was dissolved very 
slowly by concentrated chromic acid; the solution has a yellow 
colour, and does not seem capable of crystallizing. 


5. Chromo-Sulphate of Glucina. 


When sulphate of glueina is poured into chromic acid, the 
appearance of the solution is not altered; but when the liquid is 
evaporated, there remains behind a triple salt in dendritical crystals 
in a state of efflorescence. 


G. Chromate of Yitria. 


Chromic acid dissolves yttria, cold, in considerable quantity, and 
with effervescence, The solution has an astringent and pungent 
taste, and, like most of the chromates, has an orange-red colour 
passing into yellow. ‘he solution is quite neutral. Chromate of 
yttria gives by evaporation dendrites, which are composed of very 


* This oxide was without doubt dissolved in the chromic acid, and owed its 
formation to some accident, probably the filtration of the acid through paper, 
When this green oxide is separated by the filter, no new precipitate appears. 
Ammonia, on the contrary, precipitates the chromic acid, 
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fine and firm crystals, which, if J may be allowed a comparison, 
are similar to a tree loaded with fruit, These crystals, which consist 
of prisms and cubes, have a peculiar appearance. Chromate of 
yttria is very soluble in water. 


7- Chromate of Strontian. 


This salt is insoluble. When carbonate of strontian is thrown 
into chromic acid, a yellowish powder is formed, which is this salt : 
probably it would be most easily procured by double decomposition. 


8. Chromate of Barytes. 


Carbonate of barytes is not dissolved by chromic acid; but the 
earth combines with the acid, and forms a light yellow insoluble 
powder, which lies at the bottom of the vessel. This salt is best 
obtained by mixing together muriate of barytes and chromic acid. 


9. Chromate of Nickel. 


Chromic acid dissolves the carbonate of nickel in considerable 
quantity ; but after some hours a pulverulent precipitate falls from 
the clear solution, which is again soluble in an excess of acid. This 
precipitate is probably a chromate of nickel. The acid solution 
gives, by slow evaporation, fern-leaved crystals in the state of elip- 
tical plates, truncated on both sides, which towards the beginning 
and end of the leaf stalks become smaller, in order to preserve the 
resemblance. When these crystals are exposed to a high tempera- 
ture, the acid is decomposed, and a black mass formed, which is 
insoluble in water, and consists of oxide of chromium and oxide of 
nickel, 

10. Chromate of Cerium. 


Carbonate of cerium is dissolved in great abundance by chromic 
acid. The solution has a yellow colour, and an astringent taste ; 
after some time the chromate of cerium falls to the bottom as a 
yellow powder. The remaining solution deposites some small 
reddish transparent crystals, which make their appearance in the 
midst of an incrystallizable mass. 


11. Chromate of Tellurium. 


Tellurium likewise is dissolved by the acid: of all the chromates, 
this salt appears least disposed to crystallize. It deposites some soft 
round grains, but the greatest part goes into the state of a syrupy 
mass. 

12. Chromate of Uranium. 


Carbonate of uranium is readily dissolved with effervescence by 
chromic acid. The solution is coloured yellow, has an astringent. 
taste, and the salt is easily dissolved in water. It shoots into a 
dendritical mass containing small cubic crystals. ‘They have an 
aurora colour. This salt melts in a weak red heat, and after 
cooling appears of a dark brown colour. ‘This compound does not 
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appear to be so easily decomposed as chromate of nickel; for the 
brown mass dissolves in water, except a small residue, which is a 
mixture of oxide of chromium and oxide of uranium. The solu- 
tion has a yellow colour, and potash precipitates from it yellow 
oxide of uranium. 


ARTICLE V. 
On the Aurora Borealis. By Thomas Thomson, M.D. F.R.S, 


TuHERE are few phenomena which have more attracted the 
attention of the curious than the Aurora Borealis, and scarcely any 
concerning the nature and origin of which we are more completely 
ignorant. I conceive, therefore, that it will be attended with utility 
to collect into one point of view the principal facts that have been 
ascertained respecting it, and lay them in their naked simplicity be- 
fore my philosophical readers :-— 

1. This phenomenon was considered by the ancients as a preter- 
natural appearance, which prognosticated some great event, or some 
important change in the country over which it was visible. It was’ 
usually described as armies of horse and foot engaged in battle in 
the sky. In this way we find it mentioned as appearing before the 
death of Julius Caesar, and it was universally considered as foretelling 
that important event. For more than a year before the siege and 
destruction of Jerusalem by Titus Vespasian, the Aurora Borealis 
was very frequently visible in Palestine, and it is minutely described 
by the historian Josephus as one of the most remarkable prognostics 
of the disasters that were to follow. 

Even as late as the reign of Queen Elizabeth, during which this 
phenomenon was not uncommon in England, it is described under 
the denomination of burning spears, or some similar appellation 
obviously alluding to the old opinion that it represented hostile 
armies engaged in battle. ‘They were seen at London on January 
the 30th, 1560, and on the 7th of October, 1564. Camden and 
Stowe inform us that they were seen on the 14th and 15th of Nov. 
1574. These, as far as 1 know, are the only instances upon record 
of their being observed in England during that period ; but several 
foreign writers mention their appearance pretty much about the 
same time. hus Cornelius Gemma, Professor of Medicine in 
Louvain, mentions them under the name of chasma, as appearing 
in Brabant on the 13th February and 28th September, 1575, 
Michael Mestlin, celebrated as the tutor of Kepler, informs us that 
during the year 1580 he saw these chasmata, as he calls them, 
twelve different times in the course of one year, at Baknang, in the 
country of Wirtemberg. 

Gassendi describes a phenomenon of the same kind which was 
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seen all over France on the 2d of September, O. S. 1621, and he 
describes it by the name of Aurora borealis; being, as far as I 
know, the first who applied that name, now so well known, and 
generally received. 

2. From that period till the year '707 there is no mention of any 
Aurora Borealis having been seen either in Britain or on the Conti- 
nent, though the number of observers during a considerable part of 
that period was very considerable, and the motives for publication, 
In consequence of the establishment of the Royal Society, and 
various similar institutions in different paris of Europe, were greatly 
increased. Hence there is every reason to believe that the Aurora 
Borealis was very uncommon during aliost the whole of the seven< 
teenth century. On November the 10th, 1707, an Aurora was 
seen in Ireland by Mr. Neve, and is described as such in the Philo- 
sophical Transactions. During the same year Olaus Romer observed: 
the same appearance three several times at Copenhagen. The 
bishop of Hereford observed another in the night between the 9th 
and 10th of August, 1708, and communicated an aecount of it to 
the Royal Society. At last, on the 6th of March, 1716, a very 
splendid one was seen by Dr. Halley at London. He observed it 
with great attention, and has published a very minute description of 
it, tegether with an hypothetie explanation, in the Philosophicak 
Transactions for 1716, vol. xxix. p. 406. 

Since that period they were seen very frequently both in Britain 
and in every other part of Europe; and innumerable descriptions of 
them have been published. Indeed no phenomenon has been more 
familiar to meteorologists; and hence probably the reason why, like 
some other very common appearances, (the fall of hail, for example,) 
so very little progress has been made in explaining it. It was very 
eommon about the year 1792, and continued so for several years 
afterwards; but for some years past it has become rare again. 
Hence it is very likely that during the nineteenth century it may 
be as uncommon a phenomenon as it was during the seventeenth. 

3. The appearance of the Aurora Borealis is so familiar to most 
persons at present that a minute description of it scarcely seems 
necessary. It consists of beams of a very pale light always situated: 
in the northern part of the sky, and seemingly verging towards a 

"point situated not very far from the vertex. ‘These beams are con- 
stantly shifting their places by sudden flashes, so that the whole 
appear as if they were in motion. Hence the name streamers and 
merry dancers, by which they are distinguished in different parts of 
Seotland. Other appearances are frequently to be seen besides the 
beams, but these are constant, and I conceive them to constitute 
the essential part of the phenomenon, 

4, The Aurora Borealis is observed in every kind of weather, and 
in every season of the year; though winter being the season most 
favourable for seeing them, we may suppose that.a greater number 
have been observed during that part of the year than during summer; 
when the shortness of the night readers it particularly difficult to 
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observe them. In Scotland they are considered as rather indicating 

fair weather, though this is a prognostic which I czanot pretend to 
authenticate from my own observations, for I have seen every kind 
_ of weather follow them. 

5. From the observations of Mr. Cavendish and Mr. Dalton, I 
think there can be no doubt that the arched appearance of the 
Aurora Borealis is merely an optical deception, and that in reality 
it consists of a great number of straight cylinders parallel to each 
other, and to the dipping needle at the place where they are seen. 
Mr. Dalton, indeed, has given a mathematical demonstration of 
this in his Meteorological Essays, p. 160, to which I beg leave to 
refer such readers as have not considered the subject with the re- 
quisite attention. 

6. The height of these beams above the surface of the earth is 
much greater than that of most other meteorological appearances. 
There are two ways of calculating that height: one by means of 2 
single observation, first explained by Mayer in the fourth volume of 
the Petersburgh Acts. It requires only the knowledge of the 
latitude of the place of observation, the apparent altitude of the 
Aurora, and the distance of the limbs of the arch in the horizon. 
Let P D pI of the annexed diagram be 
the meridian of the place, P ~ the axis 
of the earth, DI the diameter of the 
equator, N the summit of the Aurora, 
which is supposed to be situated in the 
plane of the meridian. Let O be the 
place of the observer, and H R the 
common section of the meridian and 
horizon. Now let us suppose P M = a, 
sine of NOR = m, the co-sine of half 
the distance of the limbs = g, the sine 
of the whole distance = r, the sine of P O = coszsine of the 
latitude = g, the sine of (90° + the latitude — the arch of 
— T altitude) = p, andO N= y. Mayer has demonstrated 

{ 
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This formula is too tedious for common use; but Kraft, by a 
very ingenious transmutation, has reduced it to logarithms; for if 


the numerator and denominator of the fraction be divided by p* we 
obtain 


y=2ma 


wat Ty 
r= er 


Now the fractional part of this equation is nothing else than the 


\ 


430 . On the Aurora Borealis. [Dec. 


square of the tangent of the angle whose sine is £4. Therefore if 


we call this angle ¢, the formula is changed into the following :— 
log. y = log. 2 + log. a + log. m. + 2 log. ¢ — 3 log. radius. 

‘ Notwithstanding the ingenuity of this method, there are but few 
observations that have been made which are adapted to it. The other 


method consists in observing the position of the Aurora from two 
different places; and as this is universally understood it would be 
superfluous to give a detailed description of it here. 

The following table exhibits the height of the different Aurorae 
Boreales above the surface of the earth that have been hitherto 
measured, as far at least as 1 have met with them in the writings of 
different philosophers :— 

i Height iu 
Date. “ Place. Observer. English Miles. 
1621, ¢12 Sept, ..)) Weiler i7s a; d/o" Gassendi ...... 566 

. BRIE coe 6 0 90 30’ aa Bianchini...... . 

rl ep iets Sa Copenhagen .... Horrebow..... +) At ; 
Geneva. ... 02+. Cramer), «isda 

sige te tihaea obs ee dacs sPpanuielerregers arid pm ie a ae \ ie 

——, 16 March Petersburgh ..... ISA aces koe win 1333 

—, 6 Sept. Petersburgh ..... Ferait i. \i. ths cu 160. 

—, 2 Nov. CSENEVA tera cnet hes Alea icIe e 456 
Copenhagen .... Horrebow...... \ 

Lee deen pean a apg bialkehet De Mairan..... E ph 

i ST aIIS SS alsie tele aly hg PUIACTE wooed cietae t 
hi 4 Sab ¢ Copenhagen ..... Horrebow...... sii 
; bynes PAPI 6, sry aS he Godt 5 «515 She 

Weg Piet est = apy pie Horrebow...... } Mie 
- ACIS) dikes sills axe GrOding ‘oH. stayges \ 
Nigsst Seti ¢ Copenhagen ..... Horrebow...... Y paring 
itheu Sas PANIS ast 5 oi aie edhe De Mairan..... 
eee eG Sate ais ods Horrebow...... } wiih 
PARSE Sse) sisi wei e De Fouchy ... % a 
1736, 22 Dec oe achevemmandie ara Celsitis “i046 2% } esi 
PariSperd ote oh De Fouchy .... 
Tee ae pret tee i pete Plantade...... i} ent 
by : Upsala fs ios eis oe Celsius . easel 
Wie amc i re de Grace .. De Mairan.... ‘t Fr 
: Parisjsdwuhtatis vat De Fouchy .... 
hat (ee :! Toulouse... sis... D’Arquier,..... } aie 
—, 3 Feb PAY Big tig cas at De Fouchy .... 466 
PATS © le ea aye vee, De Mairan ss 
9 4 * . . 
» at Yep as eA cur Gabry s.'.%.'o)2.45% ib 0 
1751, 23 Oct Wpeaha «hi ws seals Fernerus ...... 1006 
Upsala ...... ¢ oe DETEMAN say's! dere 
1799) Few ole, bw he » Gisler.. avdinidau ie } ane 
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Height i 
Date. Place. Observer. English Miles. 
1759, 15 Feb. at ae wagner le BAY iy . 866 
ernosand-...... ister Distr 
= Upsala >. 2°... .. Bergman ...... if 
1760, 1 Nov. 4 Hernosand ...... Gisler......+5- ‘ GGG 
Upsala ..... veeg Dergmlad sts seh po 
» 6 Nov. 3 temosand...... Gisler.......+- \so4 
Upsala ......... Bergman ...... 
» 8 Nov. 3 Hernassd es Gister eee ee N34 
E Hernosand ...... SSPney aes 5t- 
1761,,.25. Jan. Lidképing ...... Bergman ...... \ss4 
VieHie <5. 3 pk Ae Feires sees te F 
> 21 Feb. Hernosand ...... Gisler..... oon \ in 
PPETUOSSTITY 6s ott MEISIED cf cra sale as 
» 27 Feb. Enk6ping’....... Bergman ...... } Si 
aoe Hernosand ...... Gisler's ch ces. ss 
» 25 Sept. Mariestadt ...... Bergman ...... hoes 
peel lean oe ol Bergman =...) 3- 
1763, 24 Oct. 2 Christiana....... Piscator ....... a 
1764, 22 Feb. Upsala «...... .. Bergman ...... 254 
1784, 23 Feb. Ons o's es an Cavendish...... 62 
Kendal .. <4... Daktany i. «sacs 
1793, 15 Feb. 5 enwick vacadiee; Crosthwalte ... a sisi 


From this table it is obvious that the height of the cylindrical 
 Juminous bodies, which constitute the Aurora Borealis, varies very 
considerably at different times; but that they are always situated 
beyond the sensible atmosphere which surrounds the earth. 

7. During the prevalence of the Aurora Borealis the magnetic 
needle is frequently observed to become unsteady. 

These are the facts respecting the Aurora Borealis that seem to be 
perfectly authenticated. There are some other curious observations 
on it, which were made by Ritter; but I forbear to state them, be- 
cause 1 do not know how far their accuracy can be depended on. 

It is quite obvious from the preceding detail that the Aurora 
Borealis is connected with the magnetism of the earth; that the 
Juminous cylinders are in fact magnets parallel to the magnetic axis 
of the earth, and pointing to the northern magnetic pole of the 
earth. Hence the position of the beams constituting the Aurora 
varies with the declination of the needle, as becomes quite obvious 
when we compare together the different observations of Aurore 
made at different times. 

The connection between the Aurora Borealis and magnetism was 
seen by Dr. Halley, who in his first paper on the subject, printed 
in the Philosophical Transactions for 1716, endeavours to explain 


* This table, except the last two heights, is taken from Bergman, Opusc. v. 291, 
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the appearances of the Aurora, by supposing them produced by the 
magnetic fluid which he conceived to be constantly issuing out of 
the earth, and entering into it in lines, which he thought coincided 
_ with the position of the beams of the Aurora Borealis. 

What the nature of the beams or of the cylinders is which con- 
stitate the Aurora Borealis, we have no means of knowing neither 
can we explain the origin of the light which renders them !uminous, 
though it would appear to be connected with electricity ; but that 
these cylinders are magnets cannot be fora moment doubted. At 
present we know only three bodies capable of assuming magnetic 
properties ; namely, iron, nickel, and cobalt. That the beams of 
the Aurora Borealis should consist of particles of any of these 
metals is too monstrous a supposition to be for a moment believed. 
At the same time, when we call to mind the luminous meteors 
which are occasionally seen at vast heights above the surface of the 
earth, and the stony bodies which there is every reason to believe 
occasionally. fall from these meteors, the conjecture, that bodies 
similar in their nature to some of the solid bodies which constitute 
our globe may exist in some unknown state in the atmosphere, will 
not appear altogether extravagant. 


ArTIcLE VI. 


Remarks an Mr. Hume’s Paper on Barytes, contained in the Philo- 
sophical Magazine, vol. xiy. 1802. By Mr. R. Phillips. 


_ Havine had occasion to consult various authorities respecting 
the chemical properties of barytes, | was much surprised on reading 
the contents of a paper on the subject by Mr. Hume, printed in 
the Philosophical Magazine for 1802, but which I do not remember 
to have seen until very lately. 

In this memoir some facts are stated, which the author says he 
« had never yet seen pointed out by any chemical writers ;” and 
others are mentioned, which he asserts had never been previously 
enumerated by any author.” 

The statements which [ shall first notice are, “ that nitrate of 
barytes, not in crystals only, but even a saturated aqueous solution, 
is perfectly insoluble in nitrous acid of the usual specific gravity ;” 
and “ that muriate of barytes is virtually insoluble in muriatic 
acid.” . 

Now that these facts were well known, and had been described 
previously to the publication of Mr. Hume’s paper, will appear by 
the following quotation from a memoir by Sage, contained in 
vol. Ixxxviii. p. 145, of the Mémoires de PAcadémie des Sciences 
for 1788 :— L’acide nitreux a trente deux degrés, fait d’abord 
une vive effervescence avec le spath pesant aéré: le nitre qui ef& 
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resulte demandant beaucoup d’eau pour sa dissolution, se précipite 
aussitot qu’il se forme, comme |’a observé M. Klaproth.” 

«* L’acide marin dissout avec effervescence le spath pesant aéré; 
le sel qui en résulte se précipite aussitot. L’acide marin quisurnage, 
ne tient point en dissolution de sel a base de terne pesante.” 

The next discovery claimed by Mr. Hume to which I shall 
advert is, that ** sulphate of strontian has a capacity for super- 
saturation, forming an acidulous sulphate in solution, and decom- 
posable by water;” and of this fact he asserts that ‘ no author has 
given any account.” 

That this statement as to sulphate of strontian is correct, and the 
assertion respecting it erroneous, is proved by the following extract 
from p. 334, vol. i. of the English Translation of Klaproth’s 
Analytical Essays, published in 1801 ; and the original was printed 
in Crell’s Annals for 1795 :—‘* Upon 60 grains of pulverized stron- 
tianite, introduced into a retort, 1 poured by degrees two ounces of 
concentrated sulphuric acid. The first portion that was effused 
caused a great frothing. ‘The contents of the retort were then 
brought to boiling in a sand heat. After cooling, the earth was 
found entirely dissolved, and the solution colourless ; but it is again 
decomposed as soon as any water is added.” 

The remaining parts of Mr. Hume’s paper which I shall notice 
are contained in the following quotations :—‘‘ Sulphate of barytes 
is completely soluble in sulphuric acid; forming a saline fluid or 
acidulous sulphate, analogous, in some of its characters, to phos- 
phate of lime and many other salts,\with capacity for excess of 
acid ; decomposable by water alone, which returns it to simple 
sulphate ; and this salt,” says Mr. Hume, “ never has been enume-" 
rated by any author.” 

* Carbonate of barytes is also totally decomposed by, and soluble 
in, sulphurie acid, forming, of course, the same acidulous sulphate. 
Respecting any figure this new salt may put on, I have not yet been 
able fully to determine ; but I strongly suspect it may, under par- 

ieular circumstances, be made to crystallize.” 

Notwithstanding the unqualified assertion by which some of these 
facts, as well as those respecting strontian, are accompanied, it will 
appear that all of them were well known, and had been repeatedly 
described, before the appearance of Mr. Hume’s paper, in French, 
German, and English. 

i. The solution of sulphate of barytes in sulphuric acid, the 
erystallization of the solution, and its decomposition by water, are 
all stated in a letter from Morveau to Bergman: Journal de Phy- 
sique, vol. xviii. p. 299, 1781. 

2. These facts, with the additional one of the decomposition of 
the carbonate of barytes by sulphuric acid, are all described by Dr. 
Withering : Phil. Trans, 1284. 

3. Excepting the crystallization of the solution of the sulphate 
of barytes, the same circunz%eaces are related by Sage in the paper 
already quoted : Memoires de Academie, &c, 1788, 
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4, With the above exception, they are also detailed in the Journal 
de Physique, 1788 ; Sage’s memoir having been also printed in that 
work, with some alterations, 

5. These facts are all mentioned by Klaproth, in Crell’s Annals, 
1795. 

6. The solubility of sulphate of barytes in sulphuric acid, and the 
decomposition of the solution by water, are stated by ‘Kirwan: 
Mineralogy, voles: pi 136; 1 794 

7. The experiments alluded to are all described with such perfect 
clearness by Klaproth, that I shall quote the passage from the Eng- 
lish translation, vol. i. p- 234, printed in London in 1801, the 
year before that in which Mr. Hume’s paper was published. 

After describing the solution of strontian in sulphuric acid, as 
already quoted, he adds, ‘* In like manner, 60 grains of witherite 
were combined with two ounces of strong sulphuric acid. A great 
effervescence ensued ; and, with the assistance of boiling heat, a 
complete solution as clear as water was likewise in this case pro- 
duced. Some days after, the greatest part of this solution formed a 
crystalline mass of very tender fibres. ‘This solution was also im- 
mediately decomposed by the admixture of water, and sulphate of 
barytes precipitated.” 

The pages of the Annals of Philosophy, the Philosophical Maga~ 
zine, and the Medicz} and Physical Journal, exhibit ample evidence 
of Mr. Hume’s proneness to complain without having been injured, 
and to attack under semblance of defence: in future he will pro- 
bably be more cautious; and, considering his situation with respect 
to the authors I have quoted, it will evince his prudence to refrain 
from charging those who may hereafter even unfairly question the 
priority of his remaining or future discoveries, with the conduct 
unineritedly ascribed to two most respectable physicians, of “ un- 
justly throwing the veil over his efforts, in order to display their 
own.” * 

ee es 


ArticLe VII. 


Description of a sensible and convenient Method, which serves as @ 
Magnelometer. By W. A. Lampadius. + 


To procure an easy and convenient instrument to determine the 
weight of small quautities of matter, and to ascertain the smallest 
change i in the weight of bodies under examination, | employed the 
following method, which serves likewise the purpose of a magneto- 
meter, and may be employed for other hygroscopical and. similar 
purposes ;— 


* Vide Med. and Phys. Journal, vol. xxvi. n. 109, 


t Translated from Schweigger’s Neues Journal fur Chemie und Physik, x. 171. 
isl4. 
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I suspend by an oiled silk thread a moderately even glass rod 24 
inches long. ‘The point of suspension is eight inches from the left 
end of the rod, so that the other arm of the lever is 16 inches in 
length, and at the extremity of it is fixed a silver pointer to show 
the motion of the arm. ‘To the shorter end of the lever is fixed a 
small leaden weight, secured from oxidation by being varnished, and 
from the extremity of the longer arm of the lever a small glass 
scale is suspended by silken threads. 

The weight is so regulated that the pointer stands always at 0. 
(Pl. XXV. fig. 7.) By putting one grain of apothecaries’ weight into 
the glass scale, the pointer sinks a little; and still farther on adding 
two, three, four, &c. grains. The positions of the pointer with each 
weight in the scale are marked on a circle against which the pointer 
plays. As the distance between each of these positions is 12 inch, 
1 divide it into 100 parts, and thus I obtain a means of determining 
the change of weight amounting to =, part of a grain. To prevent 
the lever from being agitated backwards and forwards, it is made to 
play between two perpendicular glass rods placed at a. Suppose, 
now, that I have melted or heated a smal! piece of matter by means 
of a fire urged by oxygen gas, and that [ wish to ascertain what 
change has taken place in its weight ; my instrument puts it in my 
power to do so. In order to determine the magnetic energy of a 
body, I take a piece of it weighing one grain = 100 of my divi- 
sions, and put it into the small glass scale. ‘Then, by means of a 
screw, I apply a magnet capable of supporting one pound of iron, 
always in a direction exactly under the scale in which the substance 
to be examined is deposited. When the magnet comes within the 
sphere of attraction of the body, the pointer usually starts a little 
up, as, for example, to 95. I now cautiously push the magnet 
forward with the screw. At last the scale descends towards the 
magnet. I then observe the pointer again. Supposing it to stand 
at 155, I consider 55 as indicating the magnetic energy of the body ; 
so that in the preseut case this energy is a littke more than equal to 
half the weight of the body. 1 repeat the experiment six or ten 
times, and never find more than +1, part of difference. 

In making this communication, 1 do not pretend to point out any 
thing new in the use of the lever, but only to make known a con- 
venient application of what is already well understood. It will be 
understood, 1 suppose, that the glass rod employed must not be 
thicker than a common thermometer tube, and that the glass scale 
itself inust.be small and light. ° 
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Latitude, 51° 32‘ 40-3" North. 


Astronomical and Magnetical Olservations. 


-Arricte VILL. 
Magnetical Observations at Hackney Wick. By Col. Beaufoy. 


Longitude West in Time 6” 


[Dec. 


8 
Too 


Oct, 30, Immersion 139 6 12" 58’ 38:7” Mean Time at Hackney Wick. 


Ma 


genetical Observations. 


1814, 


Month. 


Morning Obdserv, 


Hour. xe, Variation. 


Noon Observ. 


Hour. | Variation, 


Evening Observ. 


Hour. | Variation. 


—— 


Oct. 18) 82 35! \o4° 14’ 06" Th 40’ 24° 20' 56” 
Ditto 19} 8 45 24 15 21|1 40 24 22 17 
Ditto 20} 8 40 \24 13 20|1 25 24 22 30 
Ditto 21\—  — — —}1 40 24 22 58 
Ditto 22| 8 30 24 14 18|2 00 24 19 43 = = 
Ditto 23) 8 35 (24° 13 25] 1 45 24 21 31 $ S 
Ditto 24) 8 50 24 14 06|1 50 24 20 O07] § o 
Ditto 25, 8 45 (24 12 46) 1 40 24 21 24 = 2 ’ 
Ditto 26,8 50 24 15 10|1 45 24 21 32 s ~ 
Ditto 27) 8 30 \24 14 47 |1 40 24 24 18 2 = 
Ditto 28) 8 45 24 17 52] 1 40 24 21 02 
Ditto 29} 8 35 24 17 96 |-1 40 24 19 46 
Ditto 30} 8 40 24 1fi,,10.1.1, 8D. .24. 25. 36 
Ditto 31/8 35 24 15 "St | Ll 45,24 20 22 
18t4, 
Mean of Morning at Sb 39/,..., Variation 24° 14’ 08”) 
Observations <Noon aie AR Ditto 24 21 45 eit. 
in, Oct. Eyening at— —..... Ditto = =! — Notiobs: 
Morning at 8 32..... Ditto 24 14 33 
Ditto in Sept. ?2Noon at k 39 ..... Ditto 24 23 17 > West. 
Evening at 6 19..... Ditto 24 16 50 
Morning at 8 30..... Ditto 24 14 13 
Ditto in Aug. < Noon at 1 39.,.... Ditto 24 23 48 West. 
Evening at 6 57..... Ditto 24 16 31 
Morning at 8 Al..... Ditto wf 2 29 
Ditio in July. < Noon at 1 492..... Ditto 24 23 44 West. 
Eyening at 6 58..... Ditto 24 17 00 ) 
Morning at 8 44,.... Ditto of. AS ID. 
Ditto in June, < Noon Bt ky MAO eee. Ditty. 24 22 AS pe 
} Evening at 6 52..... Ditto 24 16 29 
Morning, at 8; A5..... Ditto 24 13 12 
Ditto in May. ¥ Nsom at 1 44,.... Ditto 24; 122, 13 Love 
Evening at 6 38..... Ditto 24 16 14 
Morning at 8 45,.... Ditto 24 12 53 , 
Ditto in April. J Xeon at I 48..... Ditto 24 23° 53 ben. 
Evening at 6 29..... Ditto 24 15 30 
Morning at 8 52..... Ditto 24, 14 29 
Ditto in March. J xeon th 8y 5D cia ev SECO 24 23 08 West. 
Evening at 6 I1..... Ditto *'24F Va" Sa) 
Morning at 8 47...,. Ditto 24 14 50 Uy : 
Ditto in Feb. < Noon at I §2 ..... Ditto 24 20 58 sige 
Evening at— = ..... Ditto — — — Not obs. 


’ 
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Morning at 8 352..... Ditto 24 15 a 3 } West. 
Ditto in Jan. < Noon at 1 53..... Ditto 24 19 
{ Noon at — —..... Ditto — — — Not obi, 
1813. Morning at 8 53..... Ditto 24 17 39 } West 
Ditto in Dec. < Noon at 1 51..... Ditto 24 20 30 r 
{ xeon at — —..... Ditto — — — Notobs. 
Morning at 8 40..... Ditto 24°17 #17 h West 
Ditto in Novy. < Noon at Ls 5A. 2 neDitto 24 20 24 : 
{x Evening at— —..... Ditto — — — Notobs. 
Morning at 8 45..... Ditto 24 15 Al h west 
Ditto in Oct. < Noon Cy Rates 2 eae Ditto 24 22 53 i 
J Noon at— — . Ditto — + — Not obs. 
Morning at 8 53..... Ditto 24 15 46. 
Ditto in Sept. < Noon AE Joe ee Ditto 24 22 32 vent 
Evening at 6 O3..... Ditto 24-16 04 
Morning at 8 44,.,.. Ditto 24 15" 55 
Ditto in Aug, J Noon Bee Wen aias Ditto 24 23° 32 (> West. 
Evening at 7 05....,. Ditto 24 16 0S 
Morning at 8 37..... Ditto 24 14° 32 
Ditto in July. J Xs at 1 50..... Ditto 24 23 04 fe. 
Evening at 7 O08..... Ditto 24 16 43 
Morning at 8 30 .. Ditto 24 12 55 
Ditto in June. < Noon AE sR 9 2 Be 1F boven 
Evening at 7 04..... Ditto 24 16 04 
Morning at 8 22..... Ditto 24 12 02 
Ditto in May. J Noon po SR tbe 1 (Pd ie BA 24 20 54 -West. 
Evening at 6 40..... Ditto 24 13 4T 
Morning at 8 31). 25... Ditto 24. 09 18 
Ditto in April.< Noon at O 59..... Ditto 24 21 12 7 West. 
Evening at 5 46..... Ditto 24°15" 25 
Magznetical Observations continwed. 
Morning Obsery. | Noon Obsery. Evening Obsery. 
Month, | ee : 
Hour. Varian Hour. | Variation. | Hour. | Variation. 
Noy. 1) 8" 40'|24° 13’ 58 Ih 35/ 24° 21’ 09" 
Ditto 2} 8 50 |24 15 88/1 40 24 20 52 
Ditto 3,8 45 }24 16 25j|— — 24 — — 
Ditto 4) 8 35 {24 19 40}:1 45 24 26 12 
Ditto 5) 8 45 }24 16 02|— — 24 — — 
Ditto 6 8 45 (24 15 27/1 40 24 90 08} 3 = 
Ditto 7/8 35 24 15 03|1 45 24 20 I > > 
Ditto & 8 45 |\24 16 06|2 00 24 19 00 o s 
Ditto 9) 8 40 |\24 14 28) 1 40 24 20 30 — = 
Ditto 10 8 40 |24 16 52\|\—- — — — — 3 ae 
Ditto 11; 8 40 24 16 13} 1 50/24 20 40 > Z 
Ditto 12— -— |—- > — — | 1 35 24 22 49 
Ditto 13, 8 30 |24 16 23) 1 40 '!24 20 27 
Ditto 14/8 40 24 16 35/1 35 24 20 07 
Ditto 158 45 24 16 06) 1 40 24 21 08 
Ditto 16— —|~ — —| 1 45 24 20 28 
8 30 24 15 30\|— — 24 — — 


Ditto 17, 


Nov. 8—The needle at noon unsteady ; ; and in the evening a 
storm of wind and rain, accompanied with thunder, from the 


south-west. 


Nov. 15.—The needle unsteady, and followed by a hard gale of 
wind and rain from the south-west. 
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Nov. 16.—The wind at noon blew very hard and squally from 
W:N.W. The weather clear. The needle vibrated at intervals 
13’ 2 25”, 


5. Between noon of the Ist Oct. - 2 
es J et reda noon of the Ist Nek ep omelets: 


Comparison of the Variation in the Years 1813 and 1814. 


1813. 1814, | Difference. 


Morning ........) 24° 09’ 18” | 24° 12! 53” + 3/ 25” 
April gy Noongy.6222'. 2 24-°21 12 24 23 53 + 2 Af 
Evening. 52. -. 00 24 15 25 24 15 30 + O 05 
Merning ........ 24 12 02 24 12 49 + 0.47 
May Nnons? | 265... « 24 20 54 24 22 13 Fy ae gee 
Evening. . Serge NS Al 24016 Ts Fe a ies. 
Morning . Beni sce 24 12 35 24 13 #10 + 0 35 
June N@ON es. Aes ose 24° 22.7 24 22 48 7) ee 
Evening.. .--.| 24 16 04 24 16 18 + 0 44 
Morning . sogeo ged 24 14 32 24 13 29 =a ais 
July Noone? : Sconce. ac 24 23 O04 24 23 44 + O 40 
Evening. . AM ete tal (he g: 24 17 OO 0, DF 
Morning Saat ag 15) bo 24 14 13 = 2 a2 
Aug Na@on ge: ise. vac 24 23. 32 24 23 48 ee Oh, flies 
Evening...... eee 24 16 O08 24 16.31 See | | bytes 
Morning ........ 24 15 46 24 14 33-| — 1 16 
Sept. ae Se ee 24 22 32 24 23 IT + “0 “45 
Eveniug.......... 24 16 O04 24 16 50 + 0 46 
Morning . ieeeees -| 24 15 41 24 14 O08 Sage Gt 
Noon. Pe bel et): ae ee 24 21 45 — 1 08 
Evening. . Bosse te —_- —- — -_-_—-— — —- — 


Articie IX, 


Observations on Mr. Goring’s new Solvent for Calculi. By Mr. 
F. J. Armiger, Surgeon to the Eastern Dispensary. 


SIR, 31 Camomile-street, Nov. 12, 1814. 


Havixe in your Journal for the present month read a paper 
by Mr. C. R. Goring, On a new Solvent for all sorts of Urinary 
Concretions, I cannot resist offering the following remarks. It 
is not my intention to consider the power of galvanic electricity 
in decomposing concretions, but to olject to the manner in which 
that agent is recommended toe be employed in such cases. 

Mr. Goring must surely be unacquainted with practical surgery 
to suppose that the introduction of an instrument through the 
urethra is a greater evil than that of making a puncture into the 
urinary bladder. 

If that organ be opened at all under such circumstances, would 
not the opening be made large «nough to extract the stone ? 

Can it be conceived that a person with a puncture in the 
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bladder would le able, or, if able, would have resolution, to 
conduct such a process as that described by Mr. Goring. 

Such a proceeding might be adopted in some living brute 
animal, if one were found with a calculus in the urinary 
bladder, for the sake of manifesting the power and effécts of 
galvanism: but I cannot conceive that any circumstance or con- 
dition can authorise such a practice on the living human lody.* 

lam, Sir, your obedient servant, 
F, I. ArMicEr. 


ARTICLE X. 


ANALYSES oF Books. 


Philosophical Transactions of the Royal Society of London for the 
Year 1814. Part 1. 


This volume contains the following papers :— 

1. A Synoptic Scale of Chemical Equivalents. By William 
Hyde Wollaston, M.D. Sec. R.S.—A full account of this impor- 
tant instrument has been given in the 21st number of the Annals, 
to which therefore the reader is referred. 

2. Method of clearing Equations of Quadratic, Cubic, Quadrato- 
Cubic, and higher Surds. By William Allman, M.D.—This 
method, which is very ingenious and simple (if such a term can he 
applied to the resolution of equations involving the higher powers), _ 
originated, it appears, with Dr. Mooney, Fellow of Trinity College, 
Dublin. It applies universally till we come to equations of the 
11th power. Such methods are of considerable importance, by the 
tendency which they have to throw additional light upon the nature 
of equations ; though I doubt whether they would be found conve- 
nient enough for use in practical cases. 

3. Analysis of a New Species of Copper Ore. By Thomas 
Thomson, M.D. F.R.S. L. and E.—This ore was brought from 
the Mysore by Dr. Heyne, where, from his account, it seems to 
exist in prodigious quantities, chiefly in nests in primitive rocks, 
This ore has a brown colour, a conchoidal fracture, is soft, sectile, 
and of the specific gravity 2.620. It is an anhydrous carbonate of 
copper, mixed with red oxide of iron. Its constituents were found 
as follows :— 


* In justice to Mr, Goring, T think it proper to state that I received a letter 
from him, dated Nov, 5, requesting me not to publish his proposal. My 
opinion of the prop6sal was the same as that of Mr. Armiger, and indeed of 
every medical man, that it was quite impracticable. I published it because 
I was conscious that the proposal could do no harm, ag it was not susceptible 
of being tried. I conceived that Mr, Goring himself would immediately be 
convinced of its impracticability when he saw it in print. The small space 
that it occupied in the Annals rendered it in every respect innocent, 
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The silica is accidental. The carbonic acid is united to the 
copper, constituting common carbonate of copper without water, 
which is composed of one atom carbonie acid and one atom per- 
oxide of copper. ‘Fhe red oxide of iron is only mechanically mixed. 

4. The Bakerian Lecture: on some New Electro-Chemical Phe- 
nomena. By William Thomas Brande, Esq. F.R.S. Prof. Chem. 
R.1.—Mr. Cuthbertson observed that when the flame of a candle 
is introduced between a negative and positive bail, the negative ball 
becomes hotter than the positive. Mr. Erman has shown that 
certain substances are unipolar with regard to the electricity of the 
voltaic pile. The insulated flames of wax, oil, spirit of wine, and 
hydrogen gas, only conduct positive electricity ; while the flame of 
phosphorus conducts only negative electricity. It occurred to Mr. 
Brande that these facts admitted of another explanation. It is 
known that some chemical bodies are naturally positive, others 
naturally negative. The positive of course would be attracted by 
the negative ball, and the negative by the positive. ‘To determine 
the validity of this conjecture, he made a set of experiments on 
various bodies, the results of whicli are related in the present 
lecture. 

The apparatus employed consisted of two insulated brass balls, 
the distance of which from each other could be varied at pleasure. 
One of them was attached to the positive, the other to the negative, 
prime conductor of an electrical machine ; and care was taken that 
this machine should be in weak action. The following were the 
results obtained: When olefiant gas was burnt between the balls, 
the flame was attracted towards the negative side. The flame of 
sulphureted hydrogen was slightly attracted to the negative side ; 
the sulphurous acid vapour formed was attracted towards the positive 
ball... A small flame of phosphureted hydrogen was rather attracted 
to the positive ball; a large flame of this substance was equally 
attracted by beth balls. ‘Che flame of arsenicated hydrogen was 
attracted by the negative ball; the fumes of white arsenic were 
slightly drawn towards the positive ball. The flame of hydrogen 
was. weakly attracted towards the negative ball, but not very 
decidedly so. A large flame of carbonic oxide was attracted by the 
positive ball. When sulphur is burnt, the vapour is attracted by 
the positive ball, The direction of the flame could not be deter- 
mined. ‘Phe flame of sulphuret of carbon was attracted to the 
negative “ball. The fiame of phosphosus and its vapour were 
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attracted to the positive ball. A stream of muriatic acid gas was 
attracted towards the positive ball. ‘This was the case likewise with 
nitrous gas. Potassium in combustion and its fumes were drawn to 
the negative ball. The results with ammonia were uncertain. 
Vapour of benzoic acid was attracted by the positive ball. But 
when benzoin was burnt, the flame and smoke took the opposite 
direction. ‘The charcoal emitted by camphor in combustion is 
attracted by the negative ball. Resinous bodies exhibit the same 
appearances as camphor; and amber the same as benzoin. 

These experiments possess considerable value, by furnishing 
additional facts in support of a theory which promises to new 
model both the sciences of electricity and chemistry. I cannot at 
present enter into any discussion respecting this theory without 
deviating from my general plan; but an opportunity will soon 
occur of Jaying an abstract of it hefore the reader, and of examining 
how far it is supported by facts, and consistent with the known 
laws of chemistry and electricity. 

5. An Account of some New Experiments on the Fluoric Com- 
pounds, with some Olservations on other Objects of Chemical In- 
gury. By Sir H. Davy, LL.D. F.R.S. V.P.R.I.—It has been 
repeatedly mentioned in the 4nnals that Sir H. Davy has adopted 
an hypothesis originally suggested by M. Ampere ; that fluoric acid 
is a compound of hydrogen and an unknown supporter, to which he 
has given the name of fluorine; that silicated fluoric acid is a com- 
pound of fluorine and the basis of silica; and fluoboric acid, of 
fluoriue and boron. The object of the first part of this paper is to 
give an account of some unsuccessful attempts to obtain fluorine in 
a separate state. 

Fluate of lime, while moist, is decomposed by ammonia, and a 
white powder separated ; but dry fluate of ead may be fused in 
ammonia without undergoing any change. When moist silicated 
fluate of ammonia and fluo-borate of ammonia are heated in chlo- 
rine, silica and boracic acid are given out; but when these bodies 
are dry, muriate of ammonia is formed, and silicated fluoric acid 
and fluoboric acid disengaged. Charcoal, ignited by means of the 
galvanic battery in fluoborie or silicated fluoric acids, produces no 
decomposition. Liquid fluoric acid passed over charcoal, heated to 
whiteness in a platinum tube, was not decomposed. 

A hundred parts of pure white Derbyshire spar, when decom= 
posed by sulphuric acid, yield 175°2 of sulphate of lime. Now 
175°2 of sulphate of lime contain 73°58 lime. Therefore if we 
adopt the common opinion that Derbyshire spar is a fluate of lime, 
its composition will be 
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And if this salt, aceording to the analogy of the other salts of 
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lime, be composed of one atom lime and one atom acid, then an 
atom of fluoric acid will weigh 1:299. It appears from this result 
that the atom of fluoric acid is the lightest of all the acids, and that 
it cannot contain more than a single atom of oxygen. ‘This is cer- 
tainly against the common opinion respecting the composition of 
fluoric acid; as we are not acquainted with any other acid that 
contains so little oxygen as a single atom. 

But according to Sir H. Davy’s view of the matter, Derbyshire 
spar is a compound of fluorine and calcium. Now 73°58 lime 
contain 20°32 oxygen; so that according to this view the spar is 
composed of 
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If we suppose this a compound of an atom of calcium and an 
atom of fluorine, an atom of fluorine will weigh 2°299. 

Davy has given some other analyses of the fluates, which it may 
be worth while to state: 22 grains of fused subcarbonate of potash 
(containing 31 per cent. of carbonic acid,) formed 18°15 grains of 
dry fluate of potash. These 18:15 grains, treated with sulphuric 
acid, gave 35'5 of bisulphate of potash. 100 parts of solution of 
ammonia, of the specific gravity 0°9162, require for saturation the 
quantity of fluoric acid contained in 32 grains of fluate of potash. 

The second part of this paper contains an account of a number 
of unsuccessful attempts to obtain the base of silica in a separate 
state. When silica is heated with potassium it is decomposed ; but 
the base cannot be separated from the alkali by means of water, as 
it decomposes that liquid, and is converted again into silica. But 
Sir H. Davy has rendered it very probable that the base of this 
earth is not a metal, but a substance analogous to boron in its 
properties. 

The last part of this paper consists of a statement of the reasons 
why chlorine should be considered as an undecompounded sub- 
stance, and muriatic acid as a compound of chlorine and hydrogen. 
‘This part of the paper is remarkably well drawn up, and is written 
in a style of clearness and elegant simplicity, so much to be desired 
in philosophical writings. 

6. Some Experiments and Observations on a New Substance, 
which becomes a Violet-coloured Gas by Heat. By Sir Humphry 
Davy, Knt. LL.D. F.R.S.—This substance, now familiar I pre- 
sume to most British chemists, was discovered about three years ago 
by M. Courtois, a saltpetre-maker in Paris. It was first examined 
by Clement and Desormes, and afterwards by Gay-Lussac. The 
present paper contains Sir H. Davy’s experiments on it. 

This substance, called iodine from the violet-coloured vapour 
which it forms when heated, is obtained from kelp, or spent 
soapers’ leys ; and French kelp yields a much greater proportion of 

6 


a einen 


- 1814.) Philosophical Transactions, Part I. 1814. 443 


it than British kelp. It is a solid substance, having the appearance 
of plumbago; but it is very volatile, and gives out a peculiar odour, 
and it is proper to know that its properties are decidedly poisonous. 
The properties of iodine stated in this paper are the following :— 

It is a substance analogous to oxygen and chlorine, and could 
not be decomposed by any methods which the author could devise. 
It is partially soluble in water, and soluble likewise in alcohol and 
ether. When its solution is mixed with nitrate of silver, a lemon- 
yellow precipitate falls, which melts in a low red heat, and becomes 
red. It is rapidly decomposed by caustic potash, oxide of silver 
being separated. When iodine is passed over red-hot silver, the 
same substance is formed. 

When iodine is passed over hot potassium, that metal burns with 
a pale blue flame, no gas is given out, but a white substance is 
formed, soluble in water, and fusible in a red heat. It has an acrid 
taste, and when treated with sulphuric acid yields iodine. 

Iodine absorbs chlorine, and forms a volatile solid substance of a 
yellow colour, soluble in water, and forming an acid to which the 
name of chlorionic acid has been given. 

lodine, when heated in oxygen gas, or brought in contact with 
red-hot hyperoxymuriate of potash, undergoes no change. 

It combines readily with metals, without any violent action. 
With tin it forms a deep orange substance ; with iron, a brownish 
red; with lead, a bright orange; with mercury, a bright crimson; 
and with zinc, a white compound. The iode of iron was not de- 
composed by ammoniacal gas, but combines with it. The iode of 
tin has the properties of an acid, and is called stanniodic acid. 

fodine combines very rapidly with phosphorus, producing heat 
without light. When the iodine is in excess, a red volatile solid is 
produced ; when the phosphorus is in excess, the compound is 
more fixed. During this combination an acid gas is evolved, at 
first taken for muriatic acid, but possessing different properties. It 
is absorbed by water and by mercury. This acid is called hydrionic 
acid.* Abundance of this acid is exhaled when the iode of phos- 

horus is heated in water, and phosphorous acid remains behind, 
Davy considers this acid as a compound of iodine and hydrogen. 
lodine combines readily with potash and soda, and forms with 
each two saline compounds ; the first, composed of oxygen, iodine, 
and the alkaline base, is analogous to the hyperoxymuriate of potash ; 
the second is more soluble, and is a compound of iodine and the 
metallic base of the alkalies. Similar compounds are obtained with 
barytes, and probably all the alkaline earths. ; 

When iodine in vapour is passed over dry red-hot potash, oxygen 
is expelled. 

Jodine is expelled from its compounds by chlorine, but in general 


* Davy calls it Aydroionic acid ; but it is better to avoid the hiatus of so many 
vowels, 
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it expels oxygen from its combinations, though it is driven off from 
phesphorus and sulphur by oxygen. 

fodine, when put into ammonia, forms a black powder, which 
detonates when dry. According to Davy, it is a compound of iodine 
and azote. 

Four grains of hydrate of potash are saturated by 63 grains of 
iodine. One grain of hydrate of soda requires 2°1 grains of iodine. 
"The first of these estimates gives the weight of an atom of iodine 
¥1°160, the second 10°680. My own experiments raise it as high 
as 32°5, 

Mercury absorbs nearly three fourths of its weight of iodine. This 
paper terminates with some observations on nomenclature, But as 
they have béen stated already in a former number of the Annals, I 
consider it unnecessary to repeat them here. 

7. An Account of a Family having Hands and Feet with Super- 
numerary Fingers and Toes. By Anthony Carlisle, Esq. F.R.S.— 
This singular structure exists in the family of Zerah Colburn, the 
yemarkable American ealculating boy, who was exhibited two 
winters ago in London. The family belongs to the state of Ver- 
mont, in North America. There are five fingers upon each hand 
and six toes on each foot. The supernumerary finger is apon the 
outside of the little finger of each hand, and there is a metacarpal 
bone with all the necessary appendages to it. The finger is regularly 
formed. ‘The same remark applies to the feet. ‘This peculiarity 
has been propagated in the family for at least four generations. A 
woman of the name of Kendall had it; she married Mr. Green, 
who was naturally formed; they had eleven children, all of them 
with five fingers and six toes. One of the daughters of this marriage 
married David Colburn, who was naturally formed; they had four 
children, three with five fingers and six toes on each hand and foot, 
ene with one hand and foot naturally formed, the others with the 
monstrosity. Abiah Colburn, a son by this marriage, having the 
peculiarity, married a woman naturally formed; they have eight 
children, three naturally formed, and five with the peculiarity; one 
of these five is the calculating boy. 

8. Experiments and Olservations on the Influence of the Nerves 
of the Eighth Pair on the Secretions of the Stomach. By B. C. 
Brodie, Esq. F.R.S.—An opinion had been advanced by Sir Eve- 
yard Home that the various animal secretions are dependant on the 
influence of the nervous system ; and this opinion seemed strength- 
ened by some physiological experiments of Mr. Brodie. The object 
of the present experiments is to show that the mucous secretion of 
the stomach produced by the action of arsenic on that organ is pre- 
vented by cutting the nerves which supply the stomach. Four cases 
are related of dogs poisoned by arsenic, in which the nerves of the 
stomach were cut, and the mucous secretion did not take place. 

9. On a Fossil Human Skeleton from Guadaloupe. By Charles 
Konig, Esq. F.R.S,—This fossil excited considerable interest in 
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London, as being the only one of the kind hitherto observed, Mr. 
Konig’s description, as far as 1 am able to judge, is very precise, 
and sufficiently minute. This skeleton was found in that part of 
Guadaloupe called Basse Terre, in a kind of lime-stone rock 
extending along the shore about a mile in length, and within high- 
water mark. The block was raised by the French, and destined for 
Paris. Sir Alexander Cochrane altered its destiny, and the Lords 
of the Admiralty presented it to the British Museum. This rock is 
of lime-stone, and varies in appearance in different parts. In 
general it resembles sand-stone, and has a yellowish-grey colour ; 
but in certain places it more nearly resembles compact lime-stone. 
It consists of yellow grains mixed with others of a flesh-red colour. 
The red grains are the detritus of a millepore, and probably the 
millepora miniacea of Pallas. It contairis also shells ; one of these 
is a helix, approaching to the helix acuta of Martini; another is a 
variety of the éwrbo pica of Linnzus. The skeleton wants the head 
and neck. ‘The seven true ribs of the left side are complete; the 
upper part of those of the right is likewise found on the left side, 
and probably the sternum is concealed in the stone. A portion of 
the bones of both arms is lost. The metacarpal bones of the left 
hand, and part of those of the fingers, remain. Vestiges of the 
vertebra are visible all along. The superior part of the os sacrum 
is distinct. ‘The bones of the right thigh and leg are in good pre- 
servation ; those of the left are partly lust. Ail the bones are 
broken in various directions, and filled with lime-stone ; the swelling 
of which within the bones probably occasioned the fractures. These 
bones are soft, and siill retain animal matter, besides the phosphate 
of lime, as is evident from the smell they emit when burnt. 

10. 4 New Method of deducing a first Approximation to the 
Orlit of a Comet from three Geocentric Observations. By James 
Ivory, A.M.—Newton was the first person that proposed a method 
for determining the orbits of comets; but his method, for a reason 
afterwards pointed out by Boscovich, did not answer. Much labour 
has been bestowed on this difficult subject by the Continental philo- 
sophers. The methods of Boscovich, Laplace, and Legendre, Mr. 
Ivory considers as the only ones of practical utility; but his owm 
method he gives as much simpler and easier than theirs, and ne- 
duced to,as much simplicity as the nature of the case will admits . 
But for an account of this method we must refer to the volume. of 
the Transactions itself, as any abridged statement of it could: not be 
attended with any utility. 

bl. On the Affections of Light transmitted through Crystaltixed 
Bodies. By David Brewster, LL.D. F.R.S. Edin. and F.S. A. 
Edin.—A pretty full account of this interesting paper having: beem 
_ already given in the Annals of Philosopiy, 1 shall be the shorter in 
this place. The paper is divided into five’ parts. 1. The first pant 
treats of the Polarizing Power of the Agate. Light. passing 
_ through an agate cut in a plane perpendicular to its lamince is 

polarized. The pencil of polarized rays is swrounded hy a lurge 
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mass of nebulous light. This the author conceived to be an im- 
perfect image, and drew as a consequence that the agate is in a 
state of approach to that particular kind of crystallization which 
affords double images. His subsequent experiments on depolariza- 
tion appear to have demonstrated the truth of this opinion. 2. On 
the Structure of the Agate as connected with its Optical Properties. 
The agate is composed of layers (usually concentric) partly transpa- 
rent and partly opake. ‘The opake layers appear milk-white by 
reflected light, but brown by transmitted light. The transparent 
layers are formed of waving lines, in some specimens very fine, in 
others coarser. When the incident ray is parallel to these layers it 
is transmitted in greater abundance than when oblique; and when 
it is transmitted in one oblique direction more of it passes than 
when in another. These differences obviously depend upon some- 
thing peculiar to the structure of the agate. 3. On the peculiar 
Colours exhibited ly the Agate. The author observed the existence 
of a coloured image on each side of the colourless image, and 
polarized in the same manner. This coloured image is equally 
distinct in every position of the agate; it is alike produced by 
polarized and unpolarized light, and suffers no change when 
examined by a plate of agate or by a doubly refracting crystal. 
4. On the Depolarization of Light. Almost all transparent bodies 
possess in two positions the property of depolarizing light, while in 
other two positions they do not affect it. The first of these positions 
the author calls the depolarizing axes; the second, the neutral 
axes. 5. On the Eliptical-Coloured Rings produced by depolarizing 
Crystals. For this curious subject we must refer to the paper itself, 
as it cannot be intelligibly explained without figures. 

12. On the Polarization of Light ly oblique Transmission through 
all Bodies, whether Crystallized or Uncerystallixed. By David 
Brewster, LL.D. F.R.S. Edin. and F.S.A. Edin.—When Dr. 
Brewster wrote this paper he was not aware that the important dis- 
covery which it communicates had been already made by Malus. 
The little intercourse between Great Britain and France, together 
with the death of Malus, having prevented his recent discoveries 
from being known in this country, except to one or two individuals 
who had made optics their favourite pursuit: so far therefore as the 
merit of discovery goes, Dr. Brewster stands upon the same footing 
as Malus; though the priority of the Jatter no doubt deprives him 
of a great part of that eclat to which he would have otherwise been 
entitled. When light is transmitted obliquely through bundles of 
plates of transparent bodies, as glass, it is polarized, according to 
a certain law which depends upon the — of incidence of the 
light and the number of plates through which it passes. Let n, n’, 
represent the number of plates in any two parcels, and ¢, ¢’, the 
angles at which the pencil is polarized ; we have m : ’ :: cotang. ¢: 
cotang. ¢’, andm x tang. 6 = n’ x tang. ¢. 

Hence it follows that the number of plates in any parcel multi- 
plied by the tangent of the angle at which it polarizes light is a 


Se 
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constant quantity. Dr. Brewster found the constant quantity for 
crown glass to be 41°84. If we divide this constant quantity by the 
number of plates, the quotient will be the natural tangent of the 
angle at which that number will polarize a pencil of light. This 
law has enabled the author to construct a table exhibiting the angles 
of incidence at which a ray of light is polarized by any number 
of plates from one to 8,640,000. 

Dr. Brewster likewise observed, as Malus had done before him, 
that the ray of light was polarized by transmission in the opposite 
way from what it was by reflection, and that the whole of the trans- 
mitted light being polarized will pass through the glass plates with- 
out any of it being lost. 

13. Farther Experiments on the Light of the Cassegrainian 
Telescope compared with that of the Gregorian. By Captain Henry 
Kater, Brigade Major.—In this paper Captain Kater relates another 
experiment which he made on the relative intensity of the light of 
these two telescopes. It confirmed his preceding results. It seems 
to follow from these experiments that the light of the Cassegrainian 
telescope is to that of the Gregorian as 234 to 100. In an appendix 
to the paper Capt. Kater relates a number. of experiments made to 
deterinine the relative intensity of light from a concave mirror at 
egual distances from the focus within and without. From these 
experiments it would appear that the intensity of the light within 
the focus is to that without very nearly in the ratio of two to one. 
The mean of all the experiments give the ratio 1000 to 503-68. 

14, Astronomical Observations relating tothe Siderial Part of the 
Heavens, and its Connection with the Nebulous Part, arranged for 
the Purpose of a Critical Examination. By William Herschel, 
LL. D. F.R.S.—Dr. Herschel, with whose ingenuity and origina- 
lity of ideas most of our readers are sufficiently acquainted, bas 
been occupied for many years in studying the structure of the 
siderial heavens. He has at last started an opinion respecting the 
formation of the stars, which he has supported in several papers 
with much skill and address. The numerous nebulosities which 
fillthe heavens, being gradually condensed by gravitation, are con- 
verted into stars. Stars ready formed occasionally attract nebulosi- 
ties, and increase in size. Neighbouring stars by mutual attraction 
gradually approach other, and constitute globular clusters. Such is 
a short outline of the hypothesis. The present paper consists in a 
kind of arrangement of facts in support of the probability of the 
hypothesis. {t is not very susceptible of abridgment, and indeed 
requires the knowledge of several of Dr. Herschel’s previous papers 

‘to be completely understood. These reasons prevent me from 
attempting to lay a view of it before the reader. There is another 
reason also which has some weight with me. I consider it as 
treating of a subject beyond the reach of our limited means of 
investigation upon this earth; and as the objects of investigation 
which find a place in the Annals of Philosophy are of a very diffe- 
rent kind, I conceive the present paper to lie in some measure 
beyond our province. 
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ArTICLE XI. 
Proceedings of Philosophical Societies. 


ROYAL SOCIETY. 


The Society resumed its meetings on Thursday, the 10th of 
November. A paper by Dr. Brewster on the Optical Properties of 
Prince Rupert’s Drops, was read. Dr. Brewster had found that the 
glass tears known by the name of Prince Rupert’s drops, and 
formed by dropping melted glass into water, has the property of 
depolarizing light. On examining them farther he found that each 
had a number of cleavages, consisting of lines diverging from a 
point near the bottom of the drop. He observed a second cleavage 
parallel to the axis ; and a third, but not so well defined, oblique 
to the axis. In short, the glass had a triple cleavage, and was 
crystallized. He found the specific gravity of these tears 3°264, 
and that of annealed glass 3°278. On slowly heating one of these 
tears to redness, its specific gravity became 3°278, and it lost the 
property of depolarizing light. 

On Thursday, the 17th of November, a paper by Dr. Roget was 
read, describing an arithmetical instrument for involution and 
evolution. The only useful arithmetical instruments at present in 


use are the common sliding rules, by means of which multiplica-- 


tion and division are performed mechanically by means of a line 
logarithmically divided, Dr. Roget’s machine 1s likewise a sliding 
rule, in which a line of logarithms is so placed as to point out the 
different powers or roots of any number; but it would be impossible 
to make the plan intelligible without figures. 


LINN.EAN SOCIETY. 


The Society resumed its meetings on Tuesday, the Ist of No- 
vember, 

A. paper by Mr. Sowerby was read on a fossil shell which occurs 
in chalk, very frequently in the flint nodules. Fragments of it had 
been observed by Cuvier and Brogniart in the chalk near Paris, and 
from their fibrous texture they were Jed to consider them as frag- 
ments of pinne ; but from their thickness (near half an inch), they 
concluded that the shell must have been of enormous size. Mr. 
Sowerby got specimens of the fossil from various quarters of the 


chalk country in the south of England. He ascertained, by com- 


paring these specimens with each other, that it was a bivalve shell, 
having a hinge of a peculiar structure, and constituting a genus 
apart. To this genus he has given the name of inoceramus;, and 
the most common species he calls inoceramus Cuvierii. : 

At the same meeting, three papers by Mr. Rafanesque Smaltz 
were read. The first was a description of a new species of fishy 
which he observed during one of his voyages across the Atlantic. It 
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was a species of echineis. The second paper contained a description 
of a new species of tuber or truffle, which vegetates in Sicily. The 
third paper contained a description of two new genera of crustaceous 
animals found-in the Sicilian seas. Of the first genus, hetevilos, 
he described only one species, the punctatus, which lives about 
seven miles from the Sicilian coast, and is never seen on the shore, 
The species. of the second genus, Ayamonus, described, -was found 
attached to a shark, and appears to live by suction of that fish, 

On Tuesday, the 15th of November, a paper by Mr. Sowerby 
was read, on a genus of fossil shells not yet properly arranged or 
described by conchologists. The shell is a bivalve, with a triangular 
opening, and occurs in the liass lime-stone near Bristol, and like- 
wise in flint in chalk. It is figured in the Encyclopedie Metho- 
dique, and likewise by Parkinson, who considers it provisionally as 
a pinna. Mr. Sowerby considers it as constituting a new genus, to 
which he has given the name of plagiostoma, and he describes three 
species. 

At the same meeting, part of a Latin paper by M. Vieillot was 
read, in which the author gave a new elementary arrangement of 
birds. It is obviously impossible to form any conception of the 
merit of such an arrangement merely from hearing it read. 


ROYAL IRISH ACADEMY. 


A paper was read at a meeting of the Royal Irish Academy in 
May last, by Dr. Brinkley, Andrews Professor of Astronomy in the 
University of Dublin, containing an account of observations made 
at the Observatory of Trinity College, Dublin, with an astronomical 
circle eight feet in diameter, which appear to point at a parallax in 


certain fixed stars. 


The results of the observations, continued for several years, 
uniformly tend to point out that the aunual parallax of « Lyre is 
about 2”, of « Aquilae 51”, of Arcturus 22”, and of a Cygni 
2:1”. The author also notices indications of parallax in other stars, 
but reserves these for further ¢Xamination. He mentions that till 
M. Piazzi, of Palermo, a few years since recalled the attention of 
astronomers to this subject, it had been generally conceived that the 
parallax of every fixed star was insensible. 

The observations of Dr. Brinkley and of M. Piazzi, however, 
only accord nearly in two instances, viz. with respect to « Lyra 
and Arcturus: with respect to « Aquile, which appears to Dr. 
Brinkley to have so sensible a parallax, M. Piazzi found no indica- 
tion of parallax. ‘This discordance, and the circumstance that his 
conclusions have not hitherto been confirmed by other astronomers, 
induced for some time much diffidence on the part of the author as 
to his results. 

In this paper he enters into some account of the instrument, and 
gives such remarks yespecting the observation as he hopes may tend 
to establish the same confidence in the minds of others as he now 
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himself feels respecting the important conclusions which he deduces 
from his observations. 

Another paper by Dr. Brinkley was read at the same time, con- 
taining analytical investigations respecting astronomical refractions, 
and the application thereof to the formation of convenient tables, 
together with the results of observations of circumpolar stars, tend- 
ing to illustrate the theory of refractions. 

The author deduces, by a very short method, from the common 
principle of the constant ratio of the sine of incidence and refrac- 
tion, the same fluxional expression that Laplace has deduced (Mec. 
Celest. tom. iv. p. 244). The approximate integration of the 
fluxional expression is obtained by a method which affords a result 
showing the effect of the spherical form of the atmosphere. The 
formula derived consists of two parts: one showing the refraction 
(g) that would take place were the surface of the earth a plane; the 
other the effect due to the spherical form. ‘The latter at 80° zenith 
distance amounts only to about 14”, and at 40° zenith distanee is 
insensible. 

Let @ = the zenith distance; 2:1 the ratio of the sine of 
incidence to the sine of refraction in air of the density of that at 
the surface ; a = radius of the earth, and / = height of an uniform 
atmosphere. ‘Then 


(m — 1) / tan. 6 


5 (m — 1) F tan.3 6 
a cos.” @ sin. 1” 


2 a* cos.” 6 sin. 1” nearly, 


Refraction = p — we 

It is shown that as far as 80° zenith distance this formula cannot 
err half a second, whatever be the law of variation of density in 
the atmosphere. The third term js insensible at 74°, and at 80° 
amounts only to 11”. At 40° zenith distance both the second and 
third are insensible. When 4 is greater than about 80°, a knowledge 
of the law of variation of density is necessary for the integrations ; 
bat as the approximate formula as far as about 74° is independent of 
the law of variatica of density, it follows that whatever law of 
variation of density be assumed, the same conclusion ought to be 
deduced as far as about 74°. This is shown by direct investigation 
by assuming different laws of variation of density which, besides 
affording some conclusions useful in our inquiries on this subject, 
may be considered interesting. 

The author then proceeds to deduce a formula convenient for 
computation and for tables. In this formula: he substitutes the 
value of m as deduced from the experiments of Biot and Arago on 
the refractive force of air, and from the experiments of Dalton and 
Gay-Lussac on the change of density by the variation of tempera- 
ture. In this manner a formula for refraction is deduced entirely 
independent in astronomical observations; by which (barom. 29°60 
and Fahrenheit’s therm. 50) the refraction at 45° = 57:6”, at 74° 
= 198-6”. 

The author gives his reasons for thinking that greater accuracy 
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may be expected from experiments on the refractive ferce and varia+ 
tion of density of air than from observations of circumpolar stars, 
even with the best instruments. {t is still a question, as far as 
observations of circumpolar stars are concerned, whether at the 
above mean height of the barometer and thermometer, the refrac- 
tion be 57”, according to Bradley, or 57°5”, according to the 
French tables ; or whether, according to other astronomers, it may 
not exceed 58”. But the French tables agreeing so nearly with the 
above conclusions, the author conceives that as far as 74° they 
ought to be generally adopted. It is of considerable importance that 
all astronomers should use the same refractions, and these, by their 
close coincidence with what may be derived as above from the 
direct experiments on air, seem entitled to the preference. | At 74° 
zenith distance (bar. 29°60, and Fahr. therm. 50) the French tables: 
give refraction = 198-2”, 

Dr. Brinkley gives two tables of refraction derived from the for- 
mula by which the same refraction as far as 74° is deduced as by 
the French tables. These tables are very convenient for use, 
equally so as the French tables; but they are principally given to 
afford a convenient check in the use of the French tables. 

Below 80° a knowledge of the law of variation of density in the 
atmosphere is absolutely necessary for forming a table of refraction ; _ 
but if, even this were known little advantage would thereby be 
gained in the nicer researches of astronomy, as within 10° or 12° 
of the horizon the quantity of refraction varies so much, the height 
of the barometer and thermometer being the same, as to render 
observations made with the best instruments of little value. 

This paper concludes with the results of observations of circum- 
polar stars, and remarks thereon. 


IMPERIAL INSTITUTE OF FRANCE. 


Account of the Labours of the Class of Mathematical and Physicat 
Sciences of the Imperial Institute of France during the Year 1813. 


(Concluded from p, 391.) 


VEGETABLE PHYSIOLOGY AND BOTANY. 


* 

M. Henri Cassini, son of one of our associates, a considerable 
set of observations by whom we announced last year on the great 
family of ,plants known by the name of compound, syngenesic, 
synatheri@, stvuck with.the principle explained by natural philoso- 
phers, that a classification to give a just idea of bodics ought to be 
founded on the whole of their characters, has this year examined 
the stamina of the same family, and has discovered several facts 
upknown to botanists. Nobody, for example, had observed the 
articulation, which divides the filament in the neighbourhood of the 
anthera, a character which M.,de Cassini has found much more 
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constant than the union of the antheree with each other. He pro- 
mises us immediately his observations on the corolla, the ovarium, 
the pericarpium, and the seed ; and as there can be no doubt that 
he has bestowed the same attention on these researches as upon 
those which he has already communicated, no family of plants will 
be better known. Botany has every thing to expect from so skilfuk 
an observer, when, after having studied a family so natural that it 
may be almost considered as constituting only one great genus, he 
shall exercise his sagacity on those equivocal families the varying 
characters of which render their limits uncertain. 

Vegetable physiology, like all the other sciences, presents us with 
difficult questions, of which nature furnishes us with no evident 
solution, and which will long constitute the subjects of learned 
discussions. 

Such, among others, is that respecting the existence of sexes in 
the plants known by the name of cryptogamia. Many botanists, 
discouraged by the difficulty of discovering organs in them, have 
formed the opinion that these vegetables are destitute of sexes, and 
are propagated by bulbs or simple buds, like certain animals, such 
as the polypi, in which there can be no doubt that reproduction 
takes place in this manner. Others, on the contrary, struck with 
the complicated apparatus for reproduction in the fungi, musci, &e. 
cannot believe that a mode of production so simple as by bulbs 
should render necessary so various and numerous organs. They have 
endeavoured in consequence to discever stamina, pollen, pistils, 
seeds, embrios, and all the agents of fecundation so well known in 
ordinary plants. But as there is no analogy of form, though they 
agree as to the principle, they differ in its application. What one 
takes for pollen another considers as seeds, and the reverse ; so that 
the sexualists (as they are called) have almost as many disputes with 
each other as with the agamists, their common adversaries. 

We have already in our former reports given an account of several 
of these discussions. ‘They have been renewed this year in conse- 
quence of a laborious work of M. Desvaux on the family of lycopo- 
diums. It is known. that these plants (recently separated from the 
other mosses by botanists) have a very combustible yellowish powder 
in small capsules, well known by the name of powder of lycopo- 
dium, and often employed for various purposes. Its resemblance to 
the powder of the anther has induced M. de Beauvois to consider 
it as true pollen. But according to some observers it does not burst 
in water like pollen; and all acknowledge that when sown in the 
ground it grows, and produces lycopodiums. The first property not 
being essential, M. de Beauvois ascribes the second to small glo- 
bules, which he has observed in this powder, and which he con- 
siders as small bulis or buds; so that according to him it is not the 
yellow powder which grows, but some of those buds which it is 
impossible to separate from it. As to the true seeds which the 
pollen is destined to feeundate, M. de Beauvois finds them in other 
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capsules, placed sometimes within, sometimes below the former, 
and containing only small, round, transparent grains, larger than 
those which constitute the yellow powder; but these particular 
capsules have not been found in more than one-third of the species 
of lycopodiums, and vain attempts have been made to discover 
them in the remainder. 

M. Desvaux agrees nearly with M. de Beauvois as to the facts, 
but disputes the consequences drawn from them. He sees in the 
yellow powder nothing but bulbs and buds, or as he calls them 
propagula, which do not stand in need of fecundation in order to 
germinate. The other grains observed by M. de Beauvois, to judge 
from their small number, their transparence, and their varied and 
irregular figure, are merely abortive propagula. 

M. de Beauvois replies by showing that all the definitions of seeds 
given by the most skilful botanists are applicable to these globules ; 
and setting out from the principle that the existence of seeds 
supposes that of a female gender, and that the existence of one sex 
supposes the other, he maintains his original opinions. 

His adversary replies that a nominal definition formed from 
received ideas cannot decide a dispute in which these very idéas are 
called in question, and that the visible characters of structure 
observed in all seeds are far from being verified here on account of 
the smallness of the object. 

We see that the discussion begins to become metaphysical. The 
only mode of deciding the point would be to produce the fecunda- 
tion of what is considered as the pistil by means of what is consi- 
dered as the pollen. But who could flatter himself with being able 
to make upon organs so delicate an experiment, which has so fully 
demonstrated the existence of sexes in ordinary plants. 

M. Desvaux has given likewise a methodical distribution of all 
the known lycopodiums, adding some subdivisions to those esta- 
blished by M. de Beauvois in a preceding memoir on the same 
family, and taking for his principal basis the existence of two sorts 
of capsules, and the division of the capsules into cells more or less 
numerous. 

M. de Candolle, Correspondent of the Class, and Professor at 
Montpellier, has made us acquainted with parasite mushrooms of a 
new kind, which he names rhizectones, or death of the roots, be- 
cause they attach themselves to the roots of plants, and occasion 
their rapid death. M. Persoon had united under the name of 
sclerotium the mushrooms which ure fleshy internally, like the 
truffle, but destitute of those veins which give a marbled appearance 
to the flesh of the truffle. Hedwig had separated from them the 
erisiphes, which live on the surface of leaves; but in those which 
remain there are still a sufficient number of characters to constitute 
two genera; one genus, which is not essentially parasite, and 
grows in dung and putrefying plants, has neither fibres nor roots at 
its surface; the other (constituting the rhizoctones) emits simple 
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filaments or branched ones, lives» upon the roots of living plants, 
attacks them externally, and destroys them by absorbing their 
nourishment. These plants multiply with rapidity, by means of 
their filaments, which spread from one plant to another, and occa- 
sion contagious diseases, from which several of our cultivators have 
suffered. Only one species is well known which produces the 
disease, too famous in Gatinois, called death of saffron. Another 
species, which M. de Candolle describes for the first time, commits 
its ravages on lucern. Its filaments, of a fine lake colour, firmly 
embrace the roots of the lucern. The plants attacked droop, 
become yellow, and speedily die; and as the mushroom propagates 
itself in radii, we speedily see in fields of lucern ‘circular spots 
quite withered. The author advises to dig pits round the infected 
spots sufficiently deep to prevent the red filaments from crossing 
them, taking care to throw the earth from the pits into the circle, 
that the evil may not be increased in attempting fo remedy it. 

One of the greatest difficulties in botany consists in accurately 
fixing the limits of the species, and in not considering as species 
the varieties produced by the soil and the climate; and the best 
means of avoiding these mistakes is not to admit as specific cha- 
racters those circumstances belonging to the organization whose 
mutability has been ascertained. M. Desvaux, having applied this 
method to the roses, and having observed that several of the pre- 
tended species of this genus differ only in characters which fre- 
quently vary in the same individual, has succeeded in greatly 
reducing the nominal species of this plant. He has shown, for 
example, that the common wild rose (rosa canina) exhibits 21 
varieties, all of which admit of being described, but which pass 
insensibly from the one to the other: 13 of these varieties have 
been improperly elevated to the rank of species by certain authors. 
Six other pretended species are likewise deprived of that rank, and 
brought under the rosa alpina, five under the hedge rose, &c. The 
same severity introduced into the whole of natural history would 
simplify and elucidate it very much. But for that purpose it would 
be necessary for naturalists to employ themselves in critical re- 
searches, and to renounce the vain honour of increasing without 
end the number of species. In the present state of the science 
there would certainly be more trouble, more utility, and more 

lory, in diminishing that list. 

M. Delille, Member of the Institute of Egypt, has read to the 
Class an interesting history of the wild and cultivated plants in that 
famous country. He intends it as a part of the great general work 
on Egypt, to which so much talent concurs, and which is publishing 
with a magnificence corresponding to the greatness of an enterprize 
of which it will be the most durable monument. The author dis- 
tinguishes the plants peculiar to Egypt from those brought by the 
inundations of the Nile and the winds of the desert, and from 
those common to it and the neighbouring countries. He fixes the 
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limits assigned to each species in that long and narrow valley by the 
latitudes, and the greater or smaller degree of saltness or sandiness 
of the soil. He makes us acquainted with the variations produced 
_ by each soil on the plants which vegetate in several ; and he states 
with care the species that are cultivated, and the attention which 
each requires in consequence of the peculiar nature of that country, 
which is perhaps unique in its kind on the surface of the earth. 

We regret much that a work consisting essentially in details 
does not admit of a sufficiently short analysis to enable us to intro- 
duce it into the narrow limits prescribed to us. 

M. de Candolle has published an Elementary Theory of Botany, 
in’ which he explains all the variety of form and combination of the 
organs, as well as the terms expressing them. He establishes the 
Tule of every rational nomenclature ; and gives a general theory of 
the methods of distribution, and particularly of that which is called 
natural, because it is founded on the essential relations of vegetables 
to each other. On this subject he enters into various considerations, 
which are peculiarly his own, on the value of these relations, and on 
the organs and the conformations of organs on which they ought to 
be founded. He proposes new views on differences apparently very 
considerable between certain vegetables, and which merely depend 
upon the evertion or union of certain organs. Setting out from 
species in which this eversion or union is evident to the most careless 
observer, he proceeds with skill to those in which they may still be 
seen, but not so distinctly, and then he has only a single step to 
make to the eversions or unions indicated by analogy, though they 
can no longer be recognized by the sight, and the admission of 
which resembles those hypotheses which philosophers are obliged to 
make when they are destitute of facts, not to leave blanks in their 
developements. It is a method that may be dangerous in hands less 
skilful than those of M. de Candolle, but of which he has in 
general made an equally moderate and ingenious use. His work 
must be very useful, by introducing more and more a philosophical 
spirit into a part of natural history too much given up to routine, 
and which, notwithstanding all the progress which it has made, 
still contains among its cultivators a great number of servile 
imitators. , 

M. de la Peyrouse, Correspondent and Professor at Toulouse, has 
published an abridged history of the plants of the Pyrenees in one 
volume, 8vo. This work, which botany wanted, is principally 
owing to the numerous journies made by its author into that inte- 
resting chain. Jt comprehends a short description of all the plants 
which have been observed either by him or his predecessors, 
arranged according to the system of Linnus, with the localities 
and references to the best figures which we possess of them. It 
constitutes an important acquisition to the French flora, and a 
useful guide to those who wish to visit these mountains. 

It is not surprising that the history of sea animals is the depart- 
ment of natural history susceptible of the greatest additions. Living 
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in the bottom of the sea they escape observation, and even when 
they are caught they are seldom compared together; so that a 
single species may have been seen by different observers, and have 
passed each time for new, when the first descriptions of it were not 
sufficiently complete, or when naturalists neglected to collect and 
study them. 

M. Cuvier has presented to the Class some researches on fish thus 
forgotten, or multiplied in the catalogues of naturalists. One of 
these, remarkable for its great size, well known in Italy by the 
names of wmbra and fegaro, and in Languedoc by that of poisson 
royal, was formerly well known at Paris by the name of maigne. 
{t even gave origin to some popular proverbs. At present, from 
unknown causes, it has become rare in the English Channel, and 
therefore is scarcely brought to the capital. The naturalists of the 
sixteenth century have described it very well ; and Duhamel, in the 
eighteenth century, treated of it at great length; yet our systematic 
authors have either given it as new, or have confounded it with 
~ smaller and more common species. Besides an external description 

of it, M. Cuvier has given its anatomy, and particularly that of its 
swimming bladder, which is very curious, on account of the 
branched productions placed along its two sides. 

Another species, which has been multiplied six-fold in the works 
of naturalists, and constituted into as many distinct species, is a 
small fish of the Mediterranean, which, from its red colour and 
general form, has been called roi des rougets or rouget imlerle 
(mullus imberbis, Linn,; apagon rouge, Lacep.), but which has 
more relation to the perches than the rougets. 

M. Noel de la Moriniere, who has been employed for some years 
on a treatise on useful fishes, has presented to the Class a memoir 
nearly of the same nature as the two preceding, in which he gives 
the history of a species much neglected by naturalists, though so 
numerous at certain seasons in the Gulf of Gascony, that the 
fishers of the He-Dieu alone catch every year more than 14,000 
individuals, weighing each from 30 to 80 pounds.+ It is the germon 

or grande oreille of the French sailors, or ala-longa of the fishers 
‘of ‘Sardinia (scomber ala-longa, Gm. ),* so called because the 
principal character which distinguishes it from the tunny (scomber 

thynnus) consists in pectoral fins extremely long and pointed. 
Commerson having found at Madagascar a fish possessing the same 
characters, gave it the name of germun, and has been followed in 
this by Count Lacepede; so that the germon of Europe is now 

articularly distinguished by the name of ala-longa. Jt remained 
to be known if the European and Madagascar germon be one and 
the same species. The distance of situation made the contrary 
probable; and M. Geoffroi St. Hilaire has ascertained that this is 
the case by comparing the figure of the second left by Commerson 


* Gmelin having written by mistake ala-tunga, this corruption has made its way 
into most subsequent books, 
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with the description of the first by M. Noel, and the figure of Pere 
Plumier. It would be proper, however, to confirm this result by 
an actual comparison of the two fish. 

M. Cuvier has likewise presented to the Class a fish little known, 
lately caught in the Gulf of Genoa, four feet long, and shaped like 
the blade of a cutlass, remarkable on account of an elevated cresi, 
surmounted by a kind of horn which it carries on its head, and by 
very small ventral fins, placed below the pectoral. We possessed 
only an incomplete description of it by the late M. Giorna, a 
naturalist of Turin,* who gave to the genus the name of lophote, 
and had consecrated the species to Count Lacepede, as an homage 
due to him from all those that study ichthyology. 

M. Huber, of Geneva, son of the observer who has added so 
many astonishing facts to the history of bees, already so surprising, 
and author himself of a work on ants, filled with curious facts 
respecting the instinct of these little animals, has presented to the 
Class a memoir on the singular industry of a small caterpillar which 
he calls chenille 4 hamac (hammock caterpillar), from the way in 
which it suspends itself to pass its state of chrysalis. It is of the 
number of those that are called mneuse, and it lives in the leaves 
of some fruit-trees, In the month of August it ceases to eat, and 
spins its hammock. Five hours are sufficient to construct it. Two 
cords stretched between the edges of a leaf folded down and concave 
above are its principal supports. It is suspended there by ligaments 
of silk, and two other ligaments fixed to the edges of the leaf keep 
it, as it were, at anchor. It has itself the form of a small cylin- 
drical cocoon. M. Huber, not satisfied with following attentively, 
and describing with care, the successive operations of the little 
architect who constructs this complicated structure, has endeavoured 
to ascertain how far these operations are the consequence of reason- 
ing in the caterpillar, and may be varied by her according to cir- 
cumstances. A caterpillar removed from the construction after it 
has begun, begins it again as long as any silky matter remains to 
her. If placed upon a construction begun by another, she usually 
continues it from the point at which she finds it. But if the one to 
which she is carried be far advanced, she prefers beginning the 
whole anew. ‘The butterfly from this caterpillar appears to be the 
phalena clerkella of Linneus, and one of its enemies is the 
iwhneumon ramicornis. 

Our associate, M. de la Billardiere, has observed a curious fact 
respecting the humble bee, or the large bee that makes its nest in 
the earth under turf, stones, &c. Ale found at the end of autumn, 
in the nest of the species called apis sylvarumn by Kirby, an old 
female and a working bee whose wings had been cemented with 
brown wax so as to prevent them from flying ; and he conceives it 
was a precaution taken by the other bees to oblige these two indivi- 


_ * Memoives de I’ Academie de Turin for 1805—1808, p, 12, of the Memoirs, 
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duals to remain in the nest and take care of the larvas which next 
year were to renew the population of the colony. 

M. Olivier, member of the Class, has drawn up a memoir on the 
insects injurious to corn, belonging equally to agriculture and 
zoology. Hitherto he has communicated only the part relative to 
the species which attack corn in the blade. M. Olivier describes 
nine such insects, all belonging to the order of insects with two 
wings. But he makes known at the same time three species of 
insects enemies to these, which, by stopping their propagation, 
diminish the injuries they commit. ' . 

One of the most important questions in the anatomy of insects 
respects the use of the great vessel which all that class have along 
the back, and which undergoes contractions and dilatations com- 
parable to those of the heart and arteries. Malpighi and Swam- 
merdam gave it the name of heart; but it appears certain, from 
the observations of Lyonnet and others, that no branches issue 
from it; and M. Cuvier seems to have established, by many proofs, 
that there is no circulation in insects. M. Marcel de Serres has 
examined this subject anew. He has satisfied himself, by very 
numerous observations on the largest insects in the south of France, 
assisted by all the most delicate instruments that anatomy possesses, 
that the dorsal vessel does not send off any ramification, that no 
other contractile vessel exists in the body, and no system of blood- 
vessels. Insects deprived of the dorsal vessel continue to live several 
hours, while the scorpions and spiders, which possess a true heart, 
perish immediately if it be destroyed, The contractions of the 
dorsal vessel are principally owing to the muscles of the back placed 
along its sides; but the traches and nerves exercise a considerable 
influence on it. The humour which it contains frequently appeared 
of a colour analogous to that of the fatty matter, which always fills 
a part of the body ; it is scarcely liquid, especially in the voraceous 
larvee. The diameter of the vessel is more equal in those larve in 
which the fat is more equally distributed, and the inequalities of its 
different parts are proportional to those of the fat in the correspond- 
ing parts of the body. The nerves and trachee are more abundant 
in the dorsal vessel of Jarve than in’ that of perfect insects ; its 
contractions are also stronger, but less frequent. From these and 
some other facts the author considers himself entitled to conclude 
that the function of the dorsal vessel is to produce fatty matter, and 
that in order to produce this substance it absorbs a part of the 
nutritive liquor contained in the cavity of the body through the 
coats of the intestine, and that it then transudes it through the 
interweavings of the adipose tissue where the fat is completely 
formed. 

M. de Serres has introduced into his memoir some valuable obser- 
vations on the varieties of structure of the trachez in different families 
of insects, among which we may remark particularly those which 
relate to the mechanism of the vesicular trachea. He terminates 


4 


1814.] Imperial Institute. 459 


it by a statement of all the anatomical characters of the divisions 
which he thinks it necessary to establish among articulated animals, 
and especially insects. We regret that this laborious work, calcu- 
lated to excite the most lively interest in the lovers of comparative 
anatomy, is not of a nature to enter into our analysis. This con- 
stitutes a fine additicn to the observations of the same author on the 
intestinal canal of insects, which we mentioned last year. 

M. Montegre, a physician in Paris, has made a curious set of 
observations on the habits of the common earth worm, and new 
remarks upon the anatomy of these animals. They are herma- 
phrodites, and each of them is productive ; and, according to the 
author, produce small living animals They require copulation, but 
without any intromission of parts, so that we may suppose it has for 
ebject only to excite in them the movements necessary to produce 
fecundation It takes place chiefly in the months of June and July. 
The worms unite by means of a swelling which we observe at the 
anterior part of their body, and which adheres closely to that of the 
opposite individual. The young appear first in white organs placed 
before, on the two sides of the stomach, and slide between the 
intestines and the external muscles into a reservoir situated in the 
thick part of the tail, where they are found full of life. The earth 
worms exhibited no symptom to our observer to induce him to 
suppose them affected by light or sound. But he has ascertained 
that they do not live on earth, and he has found in their intestines 
the remains of animals and plants. 

We have spoken two years ago of the experiments of M. Leche- 
nault on the deleterious effects of the juice known in Java by the 
name of upas, when introduced into sores, as well as of those 
of MM. Delille and Magendie, which tend to prove that this 
poison acts essentially on the spinal marrow. 

MM. Magendie and Delille, several times witnesses of the terrible 
rapidity of its action, have been tempted to doubt whether it could 
be carried so rapidly to the spinal marrow by means of the lymphatics, 
and to examine whcther we ought not, at least in certain cases, to 
admit in the veins the absorbing faculty which was generally 
ascribed to them before we were acquainted with all the branches 
of the lymphatic system. ‘To fix their ideas on this subject, they 
applied upas to parts merely connected with the body by blood- 
vessels ; for example, they cut off all the mesentery adhering to a 
particular part of the intestine, leaving only the arteries and veins, 
and after having put upas in the interior of that part, they cut it, 
and tied its two ends. What appears still more conclusive, they 
cut off a thigh, leaving only entire the artery and vein, and then 
applied the set to the foot. Finally, to remove even the notion 
of invisible lymphatics belonging to the tissue of these blood-vessels, 
they have removed a segment of each, putting in their place a tube 
of quill, so that there was no longer any communication between 
the limb and the animal but by the blood which circulated from the 
ene to the other, In all these cases convulsions and death took 
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place just as speedily as if the upas had been applied to the animal 
in a state of integrity. But perhaps some may object that when the 
upas was introduced into the intestine we may always suppose that 
some lymphatics remained concealed, and-that when it was applied 
to the feet it was placed in a wound where it could penetrate into 
the blood by open veins, and that this is not what is meant when 
venous absorption is spoken of, for then we mean an action ascribed 
to the veins in they natural state, and by means of their organic 
pores. What is very remarkable in the experiments of MM. 
Magendie and Delille is, that the blood of an animal already 
poisoned, and just dying, transfused into the veins of another 
animal, does not kill it, and scarcely occasions any perceptible 
inconvenience. 

M. Magendie has made another very interesting application of 
this action of certain substances introduced into the blood. 

It is known that tartar emetic injected into the veins of an animal 
makes it vomit ina few minutes, while the same substance when 
swallowed requires an hour to produce the same effect. Hence it 
follows that the convulsive movement does not depend on the 
immediate action of tartar emetic on the coats of the stomach. 
Observations made on the viscus itself during the act of vomiting 
had led some physiologists farther. They had perceived that the 
walls of the stomach experience very little agitation, and hence had 
concluded that it is not in the irritation of these walls that the 
immediate cause of vomiting resides, But their opinion, which was 
feebly supported, had been almost forgotten since Lieutaud and 
Haller had rendered the contrary hypothesis prevalent. 

M. Magendie, wishing to ascertain the truth, employed the 
convenient method of injections; and having at first made an 
opening into the abdomen, he ascertained by the touch that, during 
vomiting, the stomach itself remains in a state of inactivity; but 
Pee at each nausea it is violently compressed by the contraction of 

the diaphragm, and of the muscles of the belly. Farther, the long 
inspirations which precede each vomiting introduce a sufficient 
quantity of air to prevent its size from diminishing, notwithstanding 
the quantity of matter thrown out. If the abdomen be sufficiently 
opened to allow the stomach to come out altogether, the nauseas 
continue, but produce no effect, because the muscles that contract 
no longer act upon the stomach, If the stomach be replaced, 
vomiting begins immediately : yet compression alone is not suffi- 
cient; for if we compress with the hands the stomach of a dog thus 
displaced, to which no emetic has been administered, we expel 
indeed the contents of the stomach, but do not occasion true 
vomiting ; because there is neither nausea nor those inspirations 
which characterize that kind of convulsion, But'if we stroke the 
stomach instead of compressing it, and if the strokes extend to the 
cesophagus, nausea and all the other symptoms of vomiting are 
produced without admiaistering any emetic. Thus vomiting would 
appear to result from the compression of the stomach by a convul- 
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sive contraction of the muscles which surround the belly, and this 
contraction itself is excited by an irritation of the cesophagus. 

It was of importance to know what muscles:act principally, what 
nerves put them in action, and in consequence of what cause they 
are irritated. To determine these points, M. Magendie in the first 
place cut or removed the abdominal muscles without much dimi- 
nishing the activity of vomiting. On the other hand, when a great 
part of its force is taken from the diaphragm by cutting the phrenic 
nerves, only weak nauseas take place at long intervals, and vomiting 
seldom takes place, notwithstanding the contraction of the abdo- 
minal muscles. ‘Thus the diaphragm acts by far the greatest part in 
this compression. When the action of the diaphragm and abdo- 
minal muscles is destroyed at once, vomiting does not take place, 
even if the animal be made to swallow substances eminently emetic, 
as corrosive sublimate. Finally, what seems almost a wonderful 
corroboration of all these proofs, M. Magendie'removed the stomach 
entirely, and substituted a bladder in its place, which was attached 
to the bottom of the cesophagus, by making it communicate with 
that pipe by means of a solid tube, and after sewing up the abdo- 
men he injected tartar emetic into the veins. The animal had 
nauseas, made inspirations, and threw out a coloured liquid which 
had been put into the bladder; just as would have happened had 
the stomach been sound, and an emetic administered in the ordinary 
way. 

Emetics, then, do not produce vomiting by irritating the fibres 
of the stomach, nor even the nerves; but in consequence of being 
carried by absorption and circulation to the nervous system, and 
exciting an action which reflects specifically on the cesophagus and 
diaphragm, so as to produce in them different movements, among 
which there are some the final result of which is the compression of 
the stomach. This does not hinder vomiting from being produced 
by the immediate irritation of the nerves of some one of these parts, 
or by any nervous irritation which affects the system in a way similar 
to an emetic. 

It remains for M. Magendie to distinguish with more precision 
the part of the esophagus and diaphragm concerned in the act of 
vomiting, and to examine the phenomena of this motion in birds 
and animals without a diaphragm. 

To his memoir on the action of antimony considered in a phy- 
siological point of view, M. Magendie has added another on its 
medical or deleterious action ; and ne has shown by many observa- 
tions made on man, and by numerous experiments on the inferior 
animals, that the tartrate of this metal taken in considerable quan- 
tity is of itself a mortal poison; but that its first effect is almost 
always vomiting, which throws out the greatest part of the poison 
before it has time to produce a fatal effect. Hence most of those 
who have attempted to destroy themselves by this substance have 
been disappointed in their object. t 

M. Magendie has likewise presented to the Class a set of experi- 
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ments relative to the use of the epiglottis. This, cartilage placed 
at the base of the tongue before the glottis in man and quadrupeds 
is generally regarded as destined by nature to hinder the substances 
swallowed from falling into the trachee. Birds and reptiles indeed 
have no epiglottis, and experience no inconvenience from the want 
of it; but their glottis is preserved by other means, such as the 
indentments with which it is usually surrounded, so that no objec- 
tion against the received opinion can be drawn from them. Persons 
deprived of the epiglottis by accident, and yet capable of swallowing 
as well as ever, furnish a stronger objection ; and some anatomists 
have even concluded that the epiglottis is rather subservient to the 
voice than to deglutition. 

M. Magendie having removed the epiglottis of dogs, found that 
they could swallow as well as ever. He has ascertained likewise by 
actual inspection that the glottis contracts completely at the instant 
of deglutition, so that nothing would enter it, even supposing the 
epiglottis not to exist; and on cutting the nerves which go to the 
muscles that contract the glottis, he observed that it remained open, 
and admitted the aliments, notwithstanding the presence of the 
epiglottis which he had preserved. 

It is difficult not to yield to experiments which agree so well 
with each other and with known facts. It is the business of phy- 
siologists to ascertain what may be the real use of the epiglottis, 
which is too large and too constant in a whole class of animals not 
to have some essential use. 

M. Magendie has been led by his researches to examine the 
particular distribution of the laryngeal and recurrent nerves im 
different muscles of the larynx, and this part of his labour adds 
some precision to that part of anatomy. 

The necessity in which Europe is at present of drawing all its 
resources from itself, and to produce in its territory all that has 
become essential to luxury and the arts, has induced different 
persons to endeavour to discover among the plants that may be cul- 
tivated in Europe species capable of furnishing the productions of 
the warm climates; and the principal efforts have been directed to 
the objects which are wanted in greatest abundance, because they 
promise the most immediate profit. 

We have spoken already sufficiently of the sugar of beet-root, 
the preparation of which has been so much simplified as to render 
it likely that it will become for the Continent a durable object of 
industry. 

M. Marsan, Professor at Padua, has read a memoir on another 
plant which yields sugar. It is more analogous to the sugar-cane 
in its botanical properties, and the sugar which it yields is equally 
good, It is a large grass, originally from the south of Africa, 
described for the first time in 1775 by Peter Arduino under the 
name of holcus cafer, and well characterized by its having glumes 
and its round seeds. It has begun to be cultivated in some parts of 
Italy, Bavaria, and Hungary. 
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It seems more difficult at present to find a substitute for coffee 
than for sugar. Attempts have been made to torrefy different kinds 
of grain and roots. But the liquids produced had nothing of coffee 
but the colour and bitterness. 

M. Levrat, a physician at Chatillon on the Chalaronne, thinks 
that the seed of the common sedge (iris pseudacorus) is what 
approaches nearest to coffee. When dried, and freed from. the 
husk that adheres to it, it is roasted and infused in the same way as 
coffee. He finds that the seed of the iris is a complete substitute | 
for coffee in its febrifuge properties, and may therefore be used 
instead of lark. This would be a discovery the more important 
because as iris grows in marshes we could no longer reproach nature 
with not having placed the remedy near the disease. 

Since bees are no longer destroyed in order to deprive them of 
their honey, various methods have been thought of to drive bees 
from one hive to another without being stung by them. M,. 
Chambon, a physician at Paris, has proposed one which appears 
simple and sure. It is to have hives which may be opened above, 
to place them upon a metallic plate under which smoke is formed, 
and to put above the opening an empty hive, into which the smoke 
forces the bees to pass. 

The same author has made experiments to determine whether it 
would be advantageous to clothe the sheep, as the ancients did, who 
boast greatly of this plan. He did not find that the wool increased 
sufficiently in beauty and value to pay the expense of the clothing. 

M. Chambon has likewise read a memoir on the dangers which 
anatomists run in their dissections, and on the means of preventing 
and curing them. ‘They are sometimes terrible, but luckily they 
are rare. The remedies and preservatives belong to those which 
physicians recommend against contagion and venomous sores. 

M. Orfila, a young Spanish physician, has presented a great work 
on poisons considered with a view to medicine and jurisprudence. 
Hitherto the Class has only seen the first volume, which treats of 
the poisons from mercury, arsenic, antimony, and copper. The 
author has made’ many experiments on the difference which the 
presence of aliments occasions in the way in which poisons act 
when mixed with re-agents, differences which in certain cases may 
conceal their properties, and prevent them from being ascertained. 
He has pointed out all the precautions necessary to be taken by 
chemists to make a faithful report before a court of justice when 
they are consulted. He has examined with the greatest care all the 
methods proposed to stop the deleterious effects of these poisons, 
and to find new remedies when the old ones did not answer, the 

urpose. The only antidote for corrosive sublimate, according to 
M. Orfila, is albumen or white of egg mixed with water; and that 
for verdigris is common sugar in pieces—fortuwate discoveries to 
which theory would never have led, 

M. Pictet, according to his plan of communicating to the Class 
all that his extensive correspondence brings to his knowledge rela- 
tive to the sciences which we cultivate, has this year communicated 


464 Scientific Intelligence. (Dec. 


interesting observations on medicine and surgery. One of them 
would have certainly been considered as miraculous in those times 
when a pious credulity was pleased to see in each event the imme- 
diate intervention of a divinity—the cure of a man whose breast 
had been traversed by the pole of a carriage.* Another is of great 
importance, beeause it gives hopes of being able to cure hydro- 
phobia—perhaps the most desperate disease to which mankind is 
subject. A man ina well marked hydrophobia was cured in India 
by bleeding, carried each time to deliquium, and repeated when- 
ever there appeared a recurrence of the symptoms. The import- 
ance of such a discovery was so much the more felt because a few 
days before Baron Percy had read to the Class the frightful event 
which had taken place last October at Bar-sur-Ornain, where in a 
single morning a mad wolf bit more than 20 persons, all of whom 
died in consequence. A third observation, made at Geneva, and 
communicated by M. Pictet, was not so fortunate : a soldier having 
all the symptoms of croup underwent tracheotomy without success. 

M. Pictet has likewise given us an interesting account of the 
plague which existed in the Russian port Odessa, drawn up by M. 
Charles Pictet, his nephew, who contributed successfully to stop 
its progress. 

M. Portal has published an important work on the Nature and 
Treatment of Diseases of the Liver, in which he has communicated 
the result of his long experience cn the disorders of an organ the 
great influence of which in health and disease is well expressed by 
the motto of the author—Quanto magis ad sanitatem prodest, tanto 
et deterius in morbis afficitur. 

Our respectable associate M. Tenon, who, notwithstanding a 
delicate temperament, and a youth which did not promise him long 
life, has preserved by care the faculties of his body and mind so 
long beyond the time allotted to the generality of mankind, has 
chosen to leave us the secrets which he has so successfully practised 
on himself. His Offering to Old People of some Methods of Pro- 
longing their Lives, is a code of longevity dictated by science and 
experience ; but to draw the same good effects from it as the author, 
we must, like him, join to it a tranquil situation, agreeable occupa- 
tions, and the calm of a beneficent and pure mind. 


Articte XII. 


SGIENTIBIC INTELLIGENCE; AND NOTICES OF SUBJECTS 
y CONNECTED WITH SCIENCE. 
I. Lectures. 


Mr. Singer will commence a Course of Lectures.on Electricity 
and Electro-Chemistry at the Russell Institution early in January, 


* This alludes to the well-known case of Mr. Tipple, which took place two 
ears ago in the neighbourhood of London,—T. 
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Nearly the whole of his very powerful apparatus, which has been 


recently materially improved and extended, will be employed in 
illustration of these lectures. 


I. Mean Temperature of different Places. 


Tue following table, drawn up by M. de Humboldt, is well 
worth the attention of metevrologists. ‘Those cities to which an 
asterisk is attached are singularly situated with respect to climate, 
either by their elevation above the level of the ceean, or by citeum- 
stances independent of the latitude :— 


Mean Annual 


Places. Latitude. Temp. Observations, 
MIE: Ron ates ces ss 63° 50’ 33°25° (Naezen and Von Buch.) 
Petersburgh .........- 59 56 38°84 (Euler.) Very eastern position, 
Upsala 26.206 .e02-0-| 59 51. 41:90 (Von Buch.) 
‘Stockholm,........... 59 20 42°26 ( Wargentin.) 
Copeuhagen.......... 55 Al 45°68 (Bugge.) 
PNG 2368 GF. 5D Bl A6‘58 
RPANIB, ain cine'v'e cee arenes 48 50 51°26 (Bouvard.) Average of 7 years, 
Genéva * ....csccnes- 46 12 50°18 Height 819-77 English feet. 
Marseilles ......,.0..,4 AZ 17 57-74 St. Jarques, 
PBMOM EN. co ccsicey es ‘| a5. 3 63°50 Mountains to the north. 
HOME; . gpwy ities 5:45 of 3 41 53 60:26 (William de Humboldt.) 
TS CR 40 50 64°40 
THOM Wdatececcesss 40 25 59°00 Height 1248 English feet. 
Mexico* ....... wees] 19 25 62°60  |Height 4713% English feet. 
an Ores As oaen sda 19, bh WVi2 Dry sandy coast, 
iquator at the level ‘ 

of 0 tai poms antes 

tt Ce ee ae a | 0 4 59°00 Height 6020 English feet. 


If the reader compare this table with one given by Dr. Wahlen - 
berg, and published in the Annals of Philosophy, vol. iv. p. 115, 
he will find some slight differences, though not material. It would 
be easy to add to the preceding table the mean temperature of 
different places in Great Britain ; and from our insular situation 
this temperature is much higher than might be expected from the 
latitude of the places. Thus the mean temperature of Edinburgh 
is 47°, judging from the springs, which | conceive to be rather 
below than above the truth. The latitude of Edinburgh is 
55° 58’ 57”; yet we see its mean temperature not only exceeds 
that of Copenhagen, but even that of Berlin, which is nearly 34° 
farther south. In like manner, the mean temperature of London 
determined from the heat of the springs is 51°. Now this is only 
one-fourth of a degree of the thermometer lower than the mean 
temperature of Paris, though the difference of latitude be more 
than 24°, These examples are sufficient to show how much the 
winter cold in Great Britain is moderated by the insular situation ; 
for the difference in our favour falls chiefly in winter. In summer, 
continental places are almost always much warmer than insulat 
situations in the same latitude. 


Vox, IV. N° VI. 2¢ 
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Il. Interior of Spain. 


The middle parts of Spain, consisting of the two Castiles, and 
several contiguous provinces, constitute a high tabular land, the 
climate of which is much colder than might be expected from the 
Jatitude.. We have seen in the preceding table that the mean tem- 
perature of Madrid is only 59°, though it is situated farther to the 
south than Naples, where the mean temperature is 644°. Accord- 
ing to M. Bauza (as quoted by Humboldt), the mean height of the 
barometer at Madrid is 27°923 English inches. This, according to 
Humboldt’s calculation, gives a height of 1248 English feet above 
the level of the sea. If we consider this as the mean height of the 
interior tabular land of Spain, we need not be surprised at the 
difference between the mean teraperature of that country, and of 
the south of Spain, where the country is low, or of Naples, which 
is in the same predicament. It seems in general to hold, at least 
in this country, that for every 280 feet of elevation the thermometer 
sinks one degree. According to this law, the mean temperature of 
Madrid ought to be 4:4° lower than that of Naples; but we see 
from the preceding table that it is 5-4° lower. 


Ill. Highest Point of Spain. 


According to Humboldt, the highest mountain in Spain is not 
Mount Perdu, in the Pyrenees, as has been hitherto supposed, but 
the Mulahacen, which forms part of the Sierra Nevada of Grenada. 
This peak, according to the measurement of Don Clemente Roxas, 
is 5984:4 English feet above the level of the sea, while Mount Perdu 
is only 5784°2 English feet above the same level. 


IV. Height of Mountains. 


It is well known that the highest mountains in Europe are the 
Alps, and that Mont Blanc, the highest of the Alps, is 15,603 
English feet above the level of the sea. The Pyrenees seem to 
come in the next place after the Alps. The highest summit, known 
by the name of Pic Blanc, is elevated rather more than 10,000 
English feet. Next to the Pyrenees, the highest chain in Europe 
is that which separates Norway from Sweden, known in this country 
by the name of the Doffrine Hills. The following are the heights 
of the highest of these mountains, according to the most. accurate 
recent measurements :-— 


Syltoppen ......... Ge epoabw se ep 8 ys bes 6652 Eng. feet 
SSIECMII snc nn Fe tele ge cope Bh Ae dr py Mes 6178 
Olmajolos ... 2. cece esereevens me aes 5543 
Oreskutan ....+.-+eee- SE ape ate ict ~. 5308 


But several mountains occur in Europe higher than any of the 
Doffrines. Thus Mount’ Etna exceeds 10,000 feet. None of the 
mountains in Germany seem to rise to a great height. Schneekopf, 
the highest summit of the Riesengebirge, is stated at 4950 feet. 1 
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presume they are French feet, though J am not certain. The 
highest mountain in Spain, according to Humboldt, is only 5984 
English feet in height ; and he sinks Mount Perdu, hitherto consi- 
dered as the highest summit of the Pyrenees, to 5784 feet, which 
is only about half the height of the old measurements. Ben Nives, 
the highest mountain in Great Britain, is only 4350 feet above the 
level of the sea. 

The following table exhibits the heights of some of the most 
remarkable mountains in America, or the neighbouring islands :— 


Mowna Roa........e+0+2.++- 16614 Eng. feet 
Chimbarazov.. i dogauels ots wens SepOU 
PURCHBICA- 6. sc ss iaie sis Baga, cate Ce AO 
Cotopaxi ....... LiWelitie s'traS'sle ee) SD 


< V. Baron de Humboldt. 


It is understood that this celebrated and enterprising traveller is 
shortly to set out for Asia to explore the hitherto almost unknown 
country of Thibet. No object of greater importance can well 
occupy either a geologist, botanist, or zoologist, or one who is 
attached to the improvement of geography. This country seems 
beyond a doubt to be the highest in existence ; some of its moun- 
tains, if any reliance can be put in geometrical measurements made 
at a great distance, and consequently liable to the greatest possible 
errors from refraction, arise to the enormous height of 27,000 
English feet above the level of the sea. How interesting will it be 
to learn the nature and structure of these enormous mountains, and 
the vegetable and animal remains which crown their summits. 


VI. Tantalum. 


I have received the following notice from Dr. Berzelius, in con- 
sequence of a change which I made in the nomenclature employed 
by him in his Essay on the Cause of Chemical Proportions. I 
substituted columbium for tantalum, and assigned as a reason that I 
thought the first discoverer had always a right to impose a name 
upon what he discovered. To this Berzelius has made the following 
answer :— 

“ You have changed the name tantalum into columbium, because 
in your opinion the discoverer of it was Mr. Hatchett, and not*Mr. 
Ekeberg, and because you consider the name columbium to be just 
as good as tantalum. Without attempting to depreciate the merit 
of the celebrated Hatchett, we must do justice to the late Mr. 
Ekeberg. Now | affirm that neither the properties of tantalum nor 
of its oxide were known before the experiments of Ekeberg. Mr. 
Hatchett described the oxide of columbium as an acid but little 
soluble in water, which reddened infusion of litmus, It is soluble 
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both in muriatic and sulphuric acid, when concentrated and boiling. 
It combines readily with the alkalies, both caustic and carbonated, 
when boiled in an alkaline ley. With microcosmic salt before the 
blow-pipe, it melts into a blue glass, with a shade of purple. 
«Mr. Ekeberg describes the oxide of tantalum as follows :— 
* This oxide may be reduced into an infusible metallic substance, 
having the grey colour of iron. The oxide is insoluble in acids, 
particularly the nitric and muriatic. If an alkaline solution of 
tantalum be poured into a greater excess of concentrated muriatie 
acid, a small quantity of the oxide remains in solution in the acid, 
but the greatest part is precipitated. To combine this oxide with an 
alkali, it must be fused with several times its weight of fixed alkali. 
Carbonic acid precipitates it from its alkaline solutions. Fused with 
microcosmic salt, it gives a transparent and colourless glass.’ 
‘© Ekeberg had received from a friend, who had visited England, 
a small portion of Mr. Hatchett’s columbic acid ; and when he was 
informed of the result of Dr. Wollaston’s experiments, he made a 
careful examination of that acid. He found that it contained a 
considerable proportion of tungstic acid. To this it owed its acid 
properties, the ease with which it combined with alkalies, and the 
blue colour which it communicated to microcosmic salt. He 
ascertained that the other constituent of columbic acid possessed 
the properties of oxide of tantalum. The substance then called 
columbic acid was 2 mixture of tungstic acid and oxide of tantalum. 
_ These observations of Mr. Ekeberg have gained still more 
weight by the discovery of a new mineral by Mr. Gahn and myself, 
in the environs of Fahlun. It has a very close resemblance to the 
columbite of Mr. Hatchett, and we have found that it consists of 
tungstic acid combiued with oxide of tantalum, oxide of iron, and 
oxide of manganese. We shall publish hereafter our experiments - 
on this mineral and upon tantalum, which will be found conform- 
able to the opinions of Ekeberg. From this statement, it is clear 
that Hatchett participates with Ekeberg the discovery of tantalum, | 
in the same way as Fourcroy and Vauquelin participate with Ten- 
nant the honour of the discovery of osmium. (See Thomson’s 
Chemistry, 4th Edit. vol. i. p. 200.) 1 suppose you will not refuse 
the same justice to the Swede Ekeberg that you have done to the 
Englishman Tennant. 
<< As to the name of the metal, I do not think that the claim of 
the original discoverer is great. You do not, for example, say 
menachan in place of titanium. Mr. Hatchett chose the name 
columbium from the place from which he supposed the specimen 
came ; but this is not a good method of naming minerals. Besides, 
‘in the present case the locality is doubtful. We are not sure that 
the specimen came from America, ‘The word tantalum has none of 
these inconveniences ; and as it points out, besides, some of the 
‘most striking properties of the mineral, I think that it ought to be 
‘employed in preference. Perhaps the name tantalum (from the 
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history of Tantalus) will appear still more appropriate, when I add 
that the metal, when in the state of the finest powder, is not 
attacked by any acid, not even by the nitro-muriatic.” 

I have only to observe, in answer to all this, that I have never 
had an opportunity of making a single experiment on columbite or 
tantalite, nor of perusing Mr, Ekeberg’s experiments. Io the last 
edition of my System of Chemistry, the reader will find that I 
omitted tantalum altogether, because I was not in possession of 
accurate information on the subject. Supposing the preceding 
statement correct, we cannot hesitate to admit Ekeberg to be the 
discoverer of this metal; but I own, the circumstance of neither 
Mr. Hatchett nor Dr. Wollaston having observed the presence of 
tungstic acid, throws some doubts on Ekeberg’s statement. It is 
possible that this may have been owing to the small quantity of 
columbite examined by them. I trust Mr. Hatchett will stil! have 
it in his power, by a new examination, to verify or refute the state- 
ment of Ekeberg. Dr. Berzelius’ views respecting nomenclature 
differ so much from mine that we should seldom agree about terms. 
If a name given to a chemical substance had no previous meaning, 
I think itso much the better. I believe that oxygen, hydrogen, 
platina, and a multitude of others, have now lost entirely their 
original meaning, and are used solely as the names of peculiar 
substances, In like manner, I think s¢rontian just as good a name 
as Larytes, and hornblende far better than amphibole. | conceive 
too that Christopher Columbus has as good a claim to give his name 
to a metal as King Tantalus. 


VII. Dr. Olinthus Gregory. 
Ecce iterum Crispinus.—Jovv, 


In the last number of this Journal Ll mentioned this Gentleman’s 
attack upon the Editor of the Annals of Philosophy, explained the 
nature of the dispute (if dispute it can be called, when there is 
only one disputant), and the extraordinary lengths Dr. O. Gregory 
had gone in order to wreak his vengeance on the Royal Society. 
There still remain a few particulars which in justice to myself ought 
I think to be stated. 

1. It has been observed as a general law that the length of a 
degree gradually increases as we advance from the equator to the 
pole. The measurements in Peru, over all France, and at Torneo, 
all show this. The Newtonian theory presupposed and requires 
this law. But the measurement of a few degrees in the south of 
England gives just the opposite result. They increase in length as 
we proceed from the north to the south, When such an anomaly 
occurs, we ought to be very sure of the accuracy of the measure- 
ment before we admit it. Every probable supposition ought to be 
tried in the first place. Don Rodriguez has shown that if an error 
of 43” had been committed at Arbury Hill, the anomaly would 
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disappear. Here is one supposition certainly entitled to examina- 
tion. Nor dol think that the trouble and expense of repeating the 
observations at Arbury Hill would be great. No, says Dr. Gregory, 
the instruments were so good that such an error was not possible. 
Dr. Maskelyne, who understood observing fully as well as Dr. O. 
Gregory, used to say that he did not think that the best instruments 
would warrant a nearer approximation to the truth than 5’; so that 
what Dr. Maskelyne considered as the most accurate possible of 
observations, Dr. Gregory thinks so inaccurate that it is impossible 
to observe so ill. Yet he allows much greater errors to have been 
committed by the French, in whose measurement, however, no 
such anomaly appeared. So far from it being criminal in the Royal 
Society to publish Don Rodriguez’ paper, it was their duty to publish 
it, in order to draw the attention of philosophers to the removal of 
such an anomaly, if it be possible. 

2. Dr. Olinthus Gregory informs us that he wrote to M. De- 
lambre on the subject of Don Rodriguez’ paper, and that the 
French astronomer had given it as his opinion that Don Rodriguez’ 
notion was untenable. Now it happens that M. Delambre has lately 
published a System of Astronomy, in which he has given us his 
opinion of Don Rodriguez’ paper. I beg leave to lay the words of 
this respectable writer before my readers :—‘* Posteriurement a la 
mesure de Laponie, le Colonel Mudge mesura trois degres en 
Engleterre, entre Clifton et Dunnose dans Vile de Wight. Par la 
station d’Arbury il a partagé son are en deux parties presque egales. 
Il a soudivisé ses parties en liant ses triangles a l’observatoire de 
Greenwich et a celui du Lord Marlborough. On a été fort surpris 
que tous les arcs partiels comparés entre eux, indiquassent un alonge- 
ment. Mais en laissant de coté Greenwich et Blenheim, M. 
Rodriguez a montré dans les Transanctions Philosophiques de 1812, 
que l’arc entier s’accorde avec le demi-grand axe et laplatissement 
qui resultent de nos mesures; qu’il suffirait ensuite de supposer une 
erreur de 5” a la station intermediaire d’Arbury, pour que les deux 
arcs partiels appartinsent au meme spheroide. Il restera pourtant a 
concevoir comment le beau secteur de Ramsden dont erreur etait 
constant ou nulle aux extremities, a pu avoir un erreur different de 
5” ala station intermediaire. Mais que ces anomalies proviennent 
de instrument an des ineyalités locales, ce qui parait n’étre pas 
encore bien decidé, il en resultera toujours que dans les operations de 
ce genre il n’y a de suret¢ que dans les ares d’une grande etendre, tel 
que celui qui va de Dunkerque a Barcelone ou Formentera, ou 
Yerreur, quellqu’en puisse etre la cause, se trouve divisé par un 
plus grand intervalle. Dans les ares trop petits et contigus, l’erreur 
inevitable des observations doit avoir un trop grande influence sur 
Je resultat, qui ne peut repandre aucun jour sur la question de 
Vaplatissement.” * 


rf 


* Astronomie Theorique et Pratique. Par M, Delambre, 1814, vo). iit, p. 325. 
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I leave Dr. Olinthus Gregory to reconcile this passage as well as 
he can with his own statement of M. Delambre’s opinion. 1 shall 
merely observe that some attention to truth, when a man enters into 
a dispute, is rather for his ultimate interest than the contrary con- 
duct. I would therefore recommend to Dr. O. Gregory in his next 
dispute to try the effect of this line of conduct by way of experi- 
ment : it would contribute greatly to shorten the dispute, and would 
save a great deal of time and paper. 

3. I observed on a former occasion that mathematicians were very 
apt to indulge in trifling or absurd speculations. ‘This Dr. O. G. 
calls stigmatising the whole class. As he did not understand my 
meaning, I shall explain myself more fully. Mathematicians in 
general are careless about the data from which they reason, and 
think that they have no concern with any thing else than the accu- 
racy of the calculations themselves. ‘This is particularly the vice of 
French mathematicians ; but those of no country are entirely free 
from it. I know only one modern mathematician who never rea- 
soned except from the most careful and accurate data. He stands a 
striking exception. I mean Sir Isaac Newton ; and we all know 
how. high he stands, not merely as a mathematician, but likewise 
as a philosopher. When a mathematician reasons from false or 
absurd data, he may show us the resources of his art, and that he 
is master of calculation ; but his labour has no tendency to advance 
our knowledge of nature. ‘Therefore 1 disapprove of such conduct. 
If Dr. G. will read any mathematical treatise on hydraulics, or look 
into the works of some of the most celebrated modern French ma- 
thematicians, he will find plenty of examples of the fault to which 
J allude. 

4, As to Dr. O. Gregory’s triumphant statement, that the Royal 
Society were bound to print the whole of the Survey because they 
printed the preliminary particulars, which were interesting to men 
of science in general, 1 leave him in full possession of it. Valeat, 
quantum valere potest. y 

‘The preceding statement appeared to me necessary : I have there- 
fore given it. But the readers of the Annals of Philosophy need 
not be afraid of being any longer fatigued with this subject, which 
I now drop, unless farther falsehoods on the part of Dr. O. Gregory 
should make it necessary to state a fact or two which I still keep in 


reserve. 
VIII. Live Shell-Fish in the Moss near Elgin. 


(To Dr. Thomson.) 
SIR, 

I take the liberty of requesting information, through the medium 
of your Annals, as to the particulars concerning some live shell- 
fish, which are said to be found at the de th of three or four feet in 
the solid body of a moss near Elgin, in Murrayshite. By doing this, 
Sir, you will greatly oblige, your most obedient, C.T. 

Nov. 8, 1814, 
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YX. Compact Felspar. 


A specimen of supposed compact felspar, from Siebenlehn, ana- 
lyzed by Klaproth, was composed of 


Salrea’ss4 se. Da OS STS lle peed 7. SO 
Aare re he ee eran AY Soo ar crenetes goed ed 
Die oT Ea ae A tees cl ae oo 
Oda ct oe ee iy as eerie ecw tae: es 
Ce ne orrnire 2 81-5 ke Rear ok See eee 
eee ea ee ence ee 
dl PON ale Bk ge UI I aah lth» hit 
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X. Topaz. 


Great numbers of topazes have been lately brought to this 
country from Botany Bay. Mr. Mawe showed me parcels of them, 
which had exactly the characters of the topaz of Scotland. As this 
last is much scarcer and dearer than the Botany Bay topaz, there is 
reason to fear that the latter may be substituted for the former. 


ee 


ArticLe XIII, 


Scientific Books in hand, or in the Press. 


Mr. Thomas Forster will publish in a few days an edition of the 
Diosemea of Aratus, with the Scholia, Notes, and a collation of parallel 
assages, so as to comprehend the whole of the Ancient Doctrine of 
rognostics. The greatest part of the Meteorological Excursor, which 
were to have followed at the end, havmg been consumed by fire, the 
author can only insert a fragment of them, being the labour of two 
years. 


Mr. Bakewell is preparing for the Press a Second Edition of his 
Introduction to Geology, which will be considerably enlarged, parti- 
cularly by information acquired during the auther’s recent examination 
of different parts of England, and the Eastern Coast of Ireland. This 
edition will contain a notice of the most important geological discove- 
yies and observations which have been made on the Continent of 
Europe, and in various parts of the globe, since the publication of the 
former, and is intended to comprise a view of the progress and present 
state of the science. 

A New Edition, considerably enlarged and improved, of Dr. Lett- 
som’s Naturalist’s and Traveller’s Companion, will be published next 
month. 

Lieut: Gen. G. Cockburn’s Narrative of his Voyage up the Mediter~ 
ranean in 1810 and 1811 will be shortly published. It contains an. 
account of a tour in Sicily, Malta, and the Lipari Islands. 
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ArTIcLeE XIV. 


METEOROLOGICAL TABLE, 


TuerwometTEr, 
. |Max. }Min. } Med. | Evap. {Rain. 
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The observations in each line of the table apply to a period of twenty-four 
hours, beginning at 9 A. M. on the day indicated in the first columu, A dash 
denotes, that the result is included in the next following dbservation 
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REMARKS, 


Tenth Month.—6, Misty morning: the trees dripping: the wind veered from 
N. W. to S.W. with Cirrostratus, then Cumulostratus, and finally rain, 1. Clear, 
a,m.: much dew, p. m.: a sudden shower, with hail. 8. Hoar frost: fine day, 
with Cumulosiratus. 9. Hoar frost: Cumulus: fine day: the wind a strong 
breeze: clear orange sky in the twilight. 10, Hoar frost: clear, The temp. of 
last night was deatructive to various tender garden plants, and brought down the 
leaves from the mulberry trees, 11. a.m, Wind S.: the sky turbid, and streaked 
from N. to S. 12. Overcast, with Cirrostratus: it appears to have rained in the 
night. 13, a.m. large nimbiform Cirri, passing to Cirrocumuli: the wind E,, very 
gentle, the vane remaining at S.W.: a smart breeze from this quarter ensued, 
14, The lighter modifications of cloud, with much wind, a.m.: driving showers, 
p.m. 15. Fine, a,m.: then wind, and some showers. 16. Clear: windy. 
17. The sky veiled with Cirrostratus, 18, Much wind: small rain at intervals ; 
then showers.- 19. Windy: wet, a.m,: clear at noon: p.m. rain again, by 
inosculation of the clouds: rainbow: wet, stormy evening, 20. a, m, rather 
windy, with Cirrostratus and Cumulus: large Cirri and Cirrocumuli above the 
wind : a few drops of rain. 21, Hoar frost: calm, 22, Overcast: wind, fol- 
lowed by rain in the night. 23. p.m, Nimbi to N. and S,: a rainbow in the 
former. 24. A fine day: Cumulus, with Cumulostratus, and extensive beds of the 
lighter clouds above, which appeared to descend, passing to the westward: the 
evening was overcast, and there followed a tempestuous night: the wind was 
mostly S. or S. E., changing in the morning to N.W. The barometer had been 
lower than the minimum here noted. 25. Showers, a.m.: cloudy, p. m.: clear 
night. 26. Hoar frost: somewhat misty: a little rain followed. 27. A fine day, 
after a cloudy morning: large distinct Cumulostrati, in an air nearly calm. 
28. Misty morning: minimum temp, about seven: the drops of dew frozen: a 
fine day. 29. a.m, Cirrostratus, overcast sky: p.m. showery, with wind, 
30. The lighter modifications appeared till noon, in elevated lines stretching N, E. 
and S.W., the wind being N.W. 

Eleventh Month.—1. Cloudy: a steady breeze from N.E. and small rain. 
2, The breeze continues. 3, The same: overcast morningy fine day. 


RESULTS. 
~ ‘Wind for the most part Westerly: but during the latter part of the period 
Easterly. 
Barometer: Greatest height...........-...+++++-.30°16 inches; 


yeasts). ob sOd, vice} Dale Los dae eee heae OF Manues ys 
Mean of the period .............+..29°662 inches, 


Thermometer: Greatest height ......0..eeseeeseceteeceres -Ol° 
MCAS cio. dhe sia 9. cbiciclkn ve eemjelerinvice.c'sjse sens cegen” 
Mean of the period... 00. ce: eee esseeccves AGAS 


Rain, 2°50 inches. Evaporation, 0°89 inch. 


TorrENnHAM, Eleventh Month, 11, 1814, | 1h. HOWARD. 


INDEX. 


——= 


bigs 


amy CADEMY, Royal Irish, meeting 

of, 449 

Acid, new, discovered by Mr, Miers, 
189. 

Aerial voyage, journal of, 282. 

Agalmatholite, analysis of, 214, 

Alcohol, composition of, 34, 

Alcyonium, fossil, 70. 

Allman, Wm. M.D., method of clear- 
ing equations of surds, 439, 

Annales de Chimie, 237. 

Antimony, sulphuret of, composition 
of, 95, 

Arch, luminous, in the sky, 362, 

Arctia pheorrhea, on, 129, 

Arithmetical machine by Dr, Roget, 
448. 

Armenian literature, on, 392. 

Armiger, Mr. on Mr, Goring’s new 
solvent, 438. 

Arragonite, composition of, 243. 

Arsenic, white, solubility of, in water, 
132. 

» oxides of, 171, 

Asbestous actisolite, analysis of, 209. 

Asclepias syriaca, analysis of, 213. 

Astronemical observations, 50, 137. 

Astronomy, abridgment of, 72. 

Aurora Borealis, on, 427. 

Azote, experiments on the composition 
of, 180, 260. 


B. 


Banks, Sir Joseph, curious fact ob- 
served by, 70. 

Barometer, new portable, 71. 

Beaufoy, Col, astronomical and mag- 
netical e#bservations, by, 50, 137, 
222, 294, 366, 436—new experi- 
ments on the velocity of sound sug- 
gested, by, 233. 

Beaufoy, leary, Esq. aerial voyage 
by, 282. 

Beattvoy, M. de, botanical labours of, 
452. 

Berard, M. experimen‘s on the heat of 
the solar rays, by, 228. 

Berzelius, Dr. on the composition of 
vegetable acids, 232—experiments, 
by, to determine the definite propor- 
tions in which the elements of organic 


matter are combined, 323, 401—-on 
tantalum, 467. 

Biot, M. on dilatation by heat, 229. 

Bismuth, oxide and sulphuret analysed, 
357. 

Blende, on the composition of, 89. 

Blood, heat evolved during its coagu- 
lation, 139. 

Bones, on the formation of, 150. 

Books, scientific, 78, 318, 472. 

Bougies of elastic gum, account of, 
312, 

Bouillon Lagrange, M. analysis of sea 
water, by, 200. 

Brande, Wm. Thomas, Esq. on some 
new electro-chemical phenomena, 
440. 

Brain, on injuries of, 66. _ 

Brewster, Dr. on the affections of light 
through crystallized bodies, 445—on 
the polarization of light by oblique 
transmission, 446—on the optical 
properties of Prince Rupert’s drops, 
448. 

Bricks that swim on water, 317. 

Brinkley, Dr. on the parallax of some 
fixed stars, 449—on refraction, 450. 

Brodie, B. C. Esq. on the influence of 
the nerves of the eighth pair on the 
secretions of the stomach, 444, 

Bullock, Mr. W. on rare birds ob- 
served in the Orkneys, 71, 


Cc. 


Cajeput oil tree, description of, 70. 

Calculi, urinary, suppositions of, T6— 
on anew selvent of, 364. 

Campbell, John, Esq. on the antilunar 
tide, 257. 

Carlisle, Anthony, Esq. on a family 
with supernumerary fingers and toes, 
AAA, 

Carnot, M, on the metaphysics of the 
infinitesimal calculus, 71. 

Cassegrainian telescope, on the light 
of, 447. 

Cassini, M. on syngenesiw, 451. 

Caucasus, structure wf, 75. 

Caviar, analysis of, 100, 

Cerium, oxides of, analysed, 355, 

Chalk, vein of fibrous lime-stone in, 
155. 

Chesswater mine, on the rise of water 
in, 258, he, 
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Chloric acid, 233. 

Chloride of azote, 306. 

Chlorides, composition of, 11. 

Chromates, account of, 424, 

Chyazic acid, ferrureted. on, 150. 

—, sulphureted, 150. 

Cloth, electricity from, 156. 

Coal mine, explosion in, 235, 293. 

—, quantity in the Newcastle Coal 
Formation, 411. 

Comet of 1807, on, 72. 

—=sy 0B the erbits of, 445, 

Comparetti, his account of the dorsal 
vessel, 353, 

Copper, native hydrous carbonates of, 
157-—precipitation of, by iron and 
zine, L157. 

——- ore, new species of, 439. 

Cow dung, use of, in calico printing, 
235. 

Crossfell, structure of, 338. 

Cuvier, M. an some fish, 456. 


Dd, 


Daltonian theory of chemical propor- 
tions, 11, 83. 

Daubuisson, M, on the basalts of 
Saxeny, 143. 

Davy, Sir Humphry, ov iodine, 67, 
442—on the combustion of the dia- 
mond, 68—on fluoric componads, 
441. 

Decandolle, M. botanical labours of, 
453. 

De Geer, on the dorsal vessel, 352. 

Delambre, M. abridgment of astro- 
nomy, by, 72—quoted, 470. 

Delisle, M. on the plants of Egypt, 
454, 

Desvaux, M., botanical labours of, 452. 

Dew, essay on, 301. 

Diamond, combustion of, 68. 

Disease, singular, near the Black Sea, 

Distillation, improvement in, 149. 

Dorsal vessel in insects, use of, 346. 

Drops, Prince Rupert’s, optical pro- 
perties of, 448, 

Durham, county of, geognostical sketch 

of its structure, 337, 410. 


E. 


Fagle, species of, in Scotland, 71. 

Earth worm, habits of, 459. 

Echineis, species of, deseribed, 449. 

Egypt, plants of, 454. 

Ekeberg, Mr. biographical account of, 
241, 


Blectro-chemical phenomena, on some 
new, 440. 
Electroxide, 236, 


Index. 


Epiglottis, on the use of, 462. 

Equations, method of clearing of surds, 
439. 

Ether, sulphuric, composition of, 40, 

Euphorbia cy parissias, analysis of, 213. 


¥F. 


Felspar, compact, analysis of, A472. 

Fingers and toes, family with supernu- 
merary, 444. 

Flats, what, 341. 

Fleming, Rev, Dr. on the species of 
mus found in Scotland, Tl—ona bed 
of fossil shells on the banks of the 
Forth, .133, 

at spar, singular disappearance of, 

42, / 
hers compounds, experiments on, 
Ls 

Forehead of amine, what, 419. 

Formations round Paris, extent of, 386. 

Fox, James, Esq. register of the wea- 
ther at Plymouth, by, 276. 

er economised during distillation, 
149, 

Fyfe, Dr. experiments on respiration, 


by, 334, 
G. 


Gabronite, analysis of, 214, 

Gay-Lussac, M, ona new portable ba- 
rometer, 71. 

Gehlen, Mr. on the composition of ar- 
ragonite, 251, 

Girdle, what, 419. 

Glass tubes, graduation of, 236, 

Gmelin, Leopold, M.D. account of the 
mountains of Ancient Latium, by, 
{15—his description and analysis of 
hauyne, 193. 

Goniometer, improvement in, 398. 

Gordon, Dr. John, on the extrication 
of heat during the coagulation of the 

‘blood, 138. 

Goring, Mr. C. R. on a new solvent for 
all sorts ef urinary calculi, 361— 
observations on, 438. 

Granite, transition, 397. 

Gregory, Dr. Olinthus, conduct of, 
396, 469. 

Groove, what, 419, 


i. 
Hauyne, description and analysis of, 
193 


Hazle, what, 341. 

Hebburn colliery, explosian in, 992. 

Herschel, Dr. William, astronomical 
observations by, relating to the side- 
rial part ef the heavens, 447, 
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Heterilos, account of, 449, 

Higgins, William, Esq. review of his 
observations on the atomic theory 
and electrical phenomena, 52. 

Hisinger, Mr. W. analysis of oxides of 
cerium, by, 355, 


‘Hjelm, Mr. biographical account of, 


321. 

Home, Sir Everard, on injuries of the 
brain, 66—on a fossil fish skeleton, 
69—on the influence of the nerves on 
the beating of the arteries, 149. 

Honey, new species of, 76. 

Houghson, Mr, on the formation of 
bones, 150. 

Huber, M. ona caterpillar, 457, 

Humble bee, curious fact respecting, 
457. 

Humboldt, M. de, proposed journey 
of, 467. 

Hume, Mr. remarks on his paper on 
barytes, 432. 


“Huston, David, Esq. on the analogy 


between the prismatic spectrum and 
the musical division of sound, 254, 
Hyamonus, account of, 449. 
Hydrophobia, singular appearance in 
the eyes after death, by, 314. 


I. 


Jameson, Professor, on the mineralogy 
of the north-east of Scotland, 397— 
mineralogical observations, by, 419. 

Independent Coal Formation, account 
of, 338. 

Inoceramus, 448. 

Institute of France, labours of, 70, 
151, 227, 306, 386, 451. 

Iodine, 307—observations on, by Sir 
H. Davy, 67. 442. 

John, Dr. analysis of caviar, by, 100 
—analysis of several mineral, veget- 
able, and animal substances, by, 213 
—on chromates, 424. 

Isaaco’s journey in quest of Mungo 
Park, 369. 

Island, new volcanic, 394, 

Ivory, Mr. on the orbit of comets, 445. 


K, 


Kater, Capt. on the light of the Casse- 
grainian telescope, 447, 

Kid, Dr. on the formation of nitre on 
walls, 68. 

Klaproth, M_ on the solubility of white 
arsenic in water, 132. 

Konig, Charles, ksq. on a fossil human 
skeleton, 444. 


L. 


Lagerhjelm, Mr, on the proportion in 


which bismuth unites. with sulphur 
and oxygen, 35T. 

Lagrange, M. remarks on his life, 1— 
his opinion of mathematical books, 
5—his mode of learning matliema- 
ties, 9=+theory of analytical fanc- 
tions, by, 72. 

Lamaache, department of, geology of, 
388. 

Lampadius, W, A, magnetometer by, 
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Latiuin, account of the mountains of, 
115, 


Leach, Dr, on myriapoda, 70. 

Lead, quantity raised in the north of 
England, 344—Chinese, 154. 

ore, how smelted, 345, 

Leaf, fall of; 389. 

Legendre, M. exercises by, on the in- 
tegral caleulus, 72. 

Lime-stone balls, 415. 

Linnzan society, meetings of, T0, 448. 

Longmire, Mr. John B. on the rise of 
water in the Chesswater mine, 258— 
on 2 luminous arch in thesky, 362. 

Lyonnet, his account of the dersal 
vessel, 302. 


M. 


Magendie, M. on the absorption by the 
veins, 459—on vomiting, 460—en 
the use of the epiglottis, 462. 

Magnesia, native carbonate of, 155, 

Magnesian Lime-stone Formation, 414, 

_—— +, analysis of, 416. 

Magnetic observations, 50, 137, 222, 
294, 366, 436. 

Magnetometer, 434, 

Malpighi, his account ef the dorsal 
vessel, 351. 

Marcel de Serres, M. on the dorsal 
vessel of insects, 346, 458, 

Margarine, 230. 

Masses, cotetmporaneous, on, 419. 

Mathieu, M. on the solstices, 151. 

Metal-stone, what, 419, 

Meteorological tables, 79, 159, 239, 
319, 399, 473. 

Miers, John, Esq, experiments by, on 
the composition of azote, 180, 260. 

Milk powder, 296, 

Mineralogy, on the method of pro- 
moting, 122. 

Mirbel, M, on seeds and pericarpiums, 
390. 

Montegre, M. on the earth worm, 459. 
Moretti, M. on the salts of strontian, 
395, o* P 
Morichini, M. on the magnetizing 
power of the solar ray, 228, . 
Mountains, heights of, 466, a 

Mus, species of, in Scotland, 71, 

Myriapoda, 70. = 
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Neergard, M. T. C. Braun, on the pro- 
motion of mineralogy, 122, 

Neill, Mr, Peter, translation of Dau- 
buisson on the basalt of Saxony, by, 
142, 

Nerves, influence of, on the beating of 
the arteries, 149. 

Newcastle Coal Formation, 410. 

Nitre, formation of, on walls, 68, 

Northumberland, geognostic sketch of, 
337, 410. 


oO. 


Orfila, M. on poisons, 463. 

Organic matter, experiments on, 323, 

————-——--, mude of analysing, 
404. 

Osmium, 309, 

Oxycarbureted hydrogen gas from alco- 
hol and ether analysed, 37. 


P. 


Palladium, on, 216—some properties 
of, 271. 

Park, Mr. 
death, 382, 

Patents, 78, 158, 238. 317. 

Peperino, what, 115. 

Pericarpium, on, 390. 

Petrefaction, remarkable, 77. 

Phillips, Mr. R. on Mr, Hume’s paper 
on barytes, 432. 

Philosophical Transactions for 1814, 
part first, 439, 

Plagiostoma, a new genus of shells, 
449, 

Plate, what, 340. 

Plymouth, weather at, 276, 

Poisons, work on, 463. 

Porrett, Mr. on the triple prussiates, 
152. 

Post, what, 419. 

Potassium, method of procuring, 69. 

Prout, Dr. on the quantity of carbonic 
acid gab emitted from the lungs by 
respiration, 331. 

Prussiates, triple, on, 150, 


Mungo, account of his 


R. 


Rafanesque Smaltz, Mr. papers by, 

Rain, diminution of temperature from, 
accounted for, 312. 

Razoumofiskin, analysis of, 215. 

Refraction, fet ecru, on ‘mechanical 
Principles, 19— investigated by Dr. 
Brinkley,’ 450, 


Index. 


Retzius, mistake respecting, corrected, 
311, 

Rhizoctones, 453. 

Rhodium, on, 216—some properties of, 
274, 

Rider, what, 419. 

Rocks, arrangement of, by Brogniart, 


Rocou, analysis of, 214, 

Roget, Dr. arithmetical machine, by, 
448, 

Roxburgh, Dr. on Cajeput oil-tree, 70. 

Royal society, meetings of, 66, 149, 
448, 

Rupert’s drops crystallized, 76. 


Ss. 


Saccharometer, 236, 

Saffron, meadow, on the poisonous 
qualities of, 281, 

Salts, vegetable, how analysed, 409. 
Saussure, M. Theodore de, on the com- 
position of alcohol and ether, 34, 

Scale of chemical equivalents, 176. 

Scarr, what, 419. 

Scheele, Charles William, biographical 
account of, 161. 

Scotland, north-east coast of, minera- 
logy of, 397. 

Sea water, analysis of, 200, 

Seeds, on, 390. 

Shell fish in a moss at Elgin, 
specting, 471. 

Shells, bed of, on the banks of the 
Forth, 133—fossil, two new genera 
of, 448, 

Shiver, what, 419. 

Sicily, books of science published in, 
from 1800 to 1812, 47. 

Sill, what, 419. 

Skeleton, fossil human, from Guada- 
loupe, 444, 

Society for preventing accidents in 
coal-mines, 315, 

Solstices, on, 151. 

Sowerby, Mr. on two new genera of 
fossil shells, 448, 

Sound, new experiments on, suggested, 
233. 

Spain, central tabular land of, height 
of, 466. 

——... highest point in, 466. 

Spectrum, prismatic, analogy between, 
and the musical division of sound, 
254, 

Sperone, 116. 

Spider, curious fact respecting, 70. 

Stars, fixed, parallax of several, found 
by Dr, Brinkley, 449. 

Steam engine, new application of, 232. 

Stomach, influence of the nerves oun its 
secretions, 444, 

Stromeyer, Professor, on the composi- 
tion of arragonite, 244, 


query re- 


* 


” Index. 


Strontian, sulphate of, 394—salts of, 
395. 

Sulphur, what, 419. 

Syme, Patrick, on Werner’s nomen- 
clature of colours, 224. 

Swammerdam, account of the dorsal 
vessel, by, 352. 

Sweden, population of, in 1810, 292— 
temperature of the earth in, 22, 102. 

Swedish transactions for 1813, analysis 
of, 297. 


Be 


Tanning, queries respecting, 234, 

Tantalum, discussion respecting the 
discovery of, 467. 

Temperature from rain, sudden change 
in, 156, 


» mean, of different places, 
465. 

Tennant, Smithson, Esq. on a method 
of obtaining potassium, 69—on an 
improvement in distillation, 149. 

Thill, what, 419, 

Thomson, Dr. Thomas, on the Dalto- 
njan theory of chemical proportions, 
11,83—on the composition of blende, 
89—on the composition of sulphuret 
of antimony, 95—on the arctia phe- 
orrhea, 129—biographical account 
of Scheele, by, 161—on the oxides 
of arsenic, 171—analysis of asbes- 
tous actinolite, by, 209—geognosti- 
cal sketch of Northumberland, Dur- 
ham, and part of Cumberland, by, 
337, 410—on the Aurora Borealis, 
42i—analysis of a new species of 
copper ore, by, 439. 

Tide, antilunar, en, 277. 

Tin ore discovered in France, 158. 

Toes, family with supernumerary, 444, 


U. 


Vagina, substance from, examined, 76. 
Vauquelin, M. analysis of carbonates 
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of copper, by, 157—~on palladium 
and rhodium, 216. 

Vegetable acids, composition of, 232. ~ 

Veins in the Independent Coal Forma- 
tion, 341, 

Vieillot, M. on a new elementary ar- 
rangement of birds, 449, 

Vogel, M. analysis of sea water, by, 
200. 

Volcanic sand from St. Vincent, ana- 
lysis of, 235. 

Vomiting, on, 460. 

Upsala, heat of springs at, 23, 


Ww. 


Wahlenberg, Dr. on the temperature 
of the earth in Sweden, 24, 102. 
Want, Mr, John, on the poisonous 

qualities of meadow safiron, and the 
eau medicinale, 281, j 
Wavellite, earthy, analysis of, 215. 
Wells, Dr, Essay on dew, by, 301. 
Wernerian Society, meetings of, 71, 
Werner’s nomenclature of colours, 224, 
White-stone, 398. 
Whyn, meaning of the term in the 
north of England, 340, r 
Wilkinson, Dr. explanation, by, of 
refraction on mechanical principles, 
19, 
Williams, Mr. biographical account of, 
81. 
Wollaston, Dr. W. Hyde, scale of che- 
mical equivalents, by, 176, 439. 
Woou-tin, 398, 


Me 

Yeast, 237. 

Yngen lake, temperature at, 28, 
Zz. 


Zircon, analysis of, 215. 
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ERRATA IN VOL, IIT. 4 


Page 99, line 21, for crucible, read retort. 

—— 104, a 27, — dried i in a red heat, read strongly dried, 

= 105, — 31, — fork, read } or 3 per cent. 

— 248, — 23 — 97°3, read 37'3. 

— 256, —~ 44, — ainber, read umber. 

257, — 26, = peroxide, read permuriate. * 
_—— 355, — 32, — Rolhoff, read Rothoff. 

— 356, — 29, — O, read 20. 

—— 357, — 18, — 693 64, read 684-74. 

— 357, — 1, from bottom, for Swedish minerals, read Swedish 


iron ores. 

— 36], — 20, for each substance, read each compound substance, 
—— 361, — 40, — weight, read specific weight. 

-—— 437, — 33, — spirts piss, read spits pus, 


=i 
ERRATA IN VOL. IV. 


Page 257, 8 lines from bottom, for a center of itself, réad a cénter — 
out of itself. 


—— 258, line 27, for Gideon, read Gibeon. 

—— 335, — 2, last column of the oper for 2°80, read 3°80. 
—— 336, — 24, for on, read or, - 

— 336, + 82, — on, read through. 

oa 397, — 29, —_ investigations, read inventions. 
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